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LETTER  OF  TRANSMITTAL 


STATE  OF  ILLINOIS, 
DEPARTMENT  OF  MINES  AND  MINERALS. 


SPRINGFIELD,  ILLINOIS,  MAY  1,  1977 

To  His  Excellency,  James  Thompson,  Governor 
State  of  Illinois,  Springfield 

Sir:  In  compliance  with  the  Illinois  Revised  Statutes,  I  am 
submitting  herewith  the  Annual  Report  of  the  Illinois  Department 
of  Mines  and  Minerals  for  the  year  1976.  This  report  includes 
production,  employment,  and  casualty  figures  for  underground 
and  surface  mines;  the  annual  report  of  the  Division  of  Land 
Reclamation  and  the  annual  report  of  the  Division  of  Oil  and  Gas. 

Respectfully  submitted, 

BRAD  EVILSIZER,  Director 
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Name 

Years  Served 

Address 

Remarks 

1898-1912    

Peoria 

Spaulding 

Johnston  City  .  .  . 

Roanoke  

Springfield 

Springfield 

Litchfield 

DuQuoin 

Roanoke  

Urbana 

Danville 

Dowell 

Taylorville 

Urbana 

West  Frankfort.  .  . 

Marion 

Kincaid 

Collinsville 

Coello 

West  Frankfort.  .  . 
Valier 

1917-1919.  .             

Thompson,  Joseph  C 

1919-1920                                       

1920-1924 

1924-1926.  .               

1926-1934.  .             

1926-1930    .                      

McSherry,  James 

Medill  Robert  M 

1930-1934                                

1941  1947 

Walker  Harold  L 

April  2  to  October  1   1947  .               

Moses,  Thomas 

October  1,  1947  to  February  20,  1948 

March  1   1948  to  January  16  1949 

Died  in  office. 

Starks,  James  W 

Walker  Harold  L 

January  17,  1949  to  February  3,  1949 

February  8  to  April  18,  1949 

Died  in  office. 

April  19  1949  to  January  15  1953 

Schull,  B.  H 

Orlandi,  W.  J 

Ruff,  L.  Leon 

Gulley  David  L 

January  15.  1953  to  August  31,  1961 

September  1,  1961  to  February  14,  1963 

February  15,  1963  to  February  14,  1970 

February  15,  1970to  December 31,  1971 

January  1   1972  to  February  8  1973 

'McReaken,  C.  Dayton 

February  9,  1973 

'Acting  Director 
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DEPARTMENT  OF  MINES  AND  MINERALS 

BRAD  EVILSIZER,  Director 

Phone:  217-782-6791 
Springfield,  Illinois 

ROBERT  PAUTLER,  Assistant  Director 
Phone:  618-439-4320 
Benton,  Illinois 

CLARENCE  STOCKS,  Assistant  Director 
Phone:  618-439-4328 
Benton,  Illinois 

MINING  BOARD 

BRAD  EVILSIZER,  Executive  Officer,  Springfield,  Illinois 
EDNA  ROACH,  Chief  Clerk,  414  East  Canedy,  Springfield,  Illinois 
JAMES   NORTH,   Secretary,    320   West    Fulton    Street,  Marissa, 

Illinois 
NELSON  RULE,  R.  R.  1 ,  Pinckney ville,  Illinois 
RALPH  CAREY,  1800  North  Park  Avenue,  Herrin,  Illinois 
JOE  CRAGGS,  Box  47  A,  R.  R.  3,  Johnson  Lane,  Taylorville, 

Illinois 
WILLIAM  SPENNY,  325  Poplar,  Canton,  Illinois 
RALPH  BANKS,  P.O.  Box  566,  Sesser,  Illinois 

MINE  RESCUE  STATIONS 

SUPERINTENDENTS,  ASSISTANTS  AND  STATION 

ADDRESSES 

Benton  -  HARRY  BATES,  503  E.  Main  Street 

Coulterville        -  WALTER  MEYER,  P.  O.  Box  1 58 
DuQuoin  -  PAUL  McCORMICK,  5 1  2  N.  Hickory 

Eldorado  -  CLIFFORD  HAFFORD,  1411  Locust 

Elizabethtown    -  LOUIS  ENGLISH,  First  Street 
Springfield  -  ROBERT  DOWNS,  609  Princeton 

ASSISTANT  SUPERINTENDENTS 

Benton  -  LEON  WEST,  520  East  Franklin,  Sesser 

Coulterville  -  WILLIAM  COULSON,  309  E.  Lyons,  Marissa 

DuQuoin  -WILLIAM      McCOLLUM,      524     East     Keyes, 

DuQuoin 

Eldorado  -  FERN  CAGLE,  2437  West  Locust 

Elizabethtown  -  ARCHIE  CORNELL,  Route  1 

Springfield  -  FRANK  PETREIKIS,  1816  Albert 
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MINERS'  EXAMINING  BOARD 


GUY  A.  FERRARI,  President,  232  Orchard,  Zeigler,  62999 
GAWAIN  FRICK,  Secretary,  R.  R.  1,  Bonnie,  62816 
JULIAN  KOSKI,  807  First  Street,  Gillespie,  62033 
JOHN  W.  REEDER,  R.  R.  2,  Box  74,  Harrisburg,  62946 


METAL  MINE  INSPECTORS 

FRANK  GOLDEN,  Herod,  62947 

ROY  DAVIDSON,  Box  218,  Rosiclare,  62982 


GENERAL  OFFICE 

Administrative  Assistant:  EDNA  ROACH,  414  East  Canedy, 
Springfield,  62703 

Chief-Clerk:  FRANK  BRADEN,  Valier,  62891 

Accountant:  ADELE  FUCHS,  400  West  Cook,  Springfield,  62704 

Secretary  II:  JAYNE  TALBOTT,  146  Georgetown  Drive,  Spring- 
field,62702 

Secretary  II:  EVELYN  CUMMINGS,  2055  Cardinal  Drive,  Spring- 
field, 62704 

Acct.  Tech.  I:  CHARLENE  KESSLER,  P.O.  Box  11,  Divernon, 
62530 


EXPLOSIVE  INSPECTION  AND 

MINE  TRAINING  SERVICE 

BENTON,  ILLINOIS 

ADMINISTRATOR:  Donald  Simpson,  R.  R.  2,  Benton,  111.,  62812 

INSPECTOR:  James  R.  Storey,  R.  R.  1,  Sesser,  111.,  62884 

INSPECTOR:  Lester  W.  Glynn,  58  Second  St.,  LaSalle,  111.,  61301 

INSPECTOR:  Robert    Anderson,    2917    Dale,    Granite    City,   111., 
62040 

INSPECTOR:  Donald    Hafliger,   421    E.    Esther,  Taylorville,   111., 
62568 

INSTRUCTORS:  Russell  Spitzner,  1201  N.  Garfield,  Marion,  111., 

62959 
Thomas     Pinnell,    Box    73,    Farmersville,    111., 

62533 
John    Fleming,    701     E.    Main,    DuQuoin,    111., 

62832 
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LIST  OF  STATE  MINE  INSPECTORS  AND  COUNTIES 
COMPRISING  THEIR  RESPECTIVE  DISTRICTS 

JOHN   HAMMOND,  Box  109,  Rushville,  Illinois  62681,  Fulton, 

Knox,  Mercer,  Peoria,  and  Jo  Daviess. 
ALEXANDER  JOHNSON,   109   South   1st  Street,  Cuba,  Illinois 

61427,  Fulton,  Peoria,  Stark  and  Kankakee. 
CHARLES    RENSHAW,    701    South    29th    Street,   Mt.    Vernon, 

Illinois  62864,  Jefferson  and  Perry. 
JOE    GLADSON,    P.    O.    Box    187,    Raymond,   Illinois   62560, 

Christian  and  Macoupin. 

BERNARD  D.  MARTIN,  616  N.  Silver,  Taylorville,  Illinois  62568, 
Douglas,  Montgomery,  and  Vermilion. 

MARTIN  BARBER,  II8V2  W.  Broadway,  Johnston  City,  Illinois 
62951 ,  Perry,  and  Williamson. 

GEORGE  T.  WILLIAMS,  702  West  Jones  Street,  West  Frankfort, 
Illinois  62896,  Franklin,  Perry,  and  Randolph. 

ARTHUR  JOE  WILLIAMS,  715  Susan  Esther,  Benton,  Illinois 
62812,  Perry,  Randolph,  and  Wabash. 

ROBERT  PATE,  R.  R.  2,  Box  339C,  Harrisburg,  Illinois  62946, 
Saline. 

JOHN  MORTHLAND,  State-Inspector- At-Large,  720  North 
Hughes  Street,  West  Frankfort,  Illinois  62896,  Jefferson  and 
Wabash. 

ROBERT  JONES,  617  North  Madison,  Benton,  Illinois  62812, 
Jefferson  and  Perry. 

ROBERT  MELVIN,  R.  R.  1,  West  Frankfort,  Illinois  62896, 
Johnson,  Saline,  and  Williamson. 

BURNETT  BAILEY,  R.  R.  2,  Marion,  Illinois  62959,  Gallatin  and 
Williamson. 

FRANK  GOLDEN,  Herod,  Illinois  62947,  Hardin,  Pope,  and 
Alexander. 

EDMUND  GREZLAK,  207  S.  Main,  Zeigler,  Illinois  62999, 
Jackson,  Perry,  Randolph,  and  Williamson. 

JAMES  KOLISEK,  410  Bond  Street,  Benton,  Illinois  62812, 
Johnson,  Saline,  and  Williamson. 

WILLIAM  ('ROSS,  Box  324,  Coulterville,  Illinois  62237,  Perry, 
Randolph  and  Monroe. 

WILBUR  FRANKLIN,  Box  121,Tilden,  Illinois  62292,  Randolph, 
St.  Clair  and  Washington. 

ROY  DAVIDSON,  Box  218,  Rosiclare,  Illinois  62982,  Hardin, 
Pope,  and  Alexander. 


II 
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I  GENERAL-TABLE  1- 


Name  of  Operator 


County 


Post  Office 


General  Superintendent 


Amax  Coal  Co.,  Delta 

Amax  Coal  Company,  Leahy 

Amax  Coal  Company,  Sun  Spot 

Amax  Coal  Co.,  Wabash 

Brown  Brothers  Excavating 

Central  States  Mining  "Elk" 

Cold  Water  Coal  Co 

Consolidation  Coal  Co.,  Burning  Star  #2. 
Consolidation  Coal  Co.,  Burning  Star  #3. 
Consolidation  Coal.,  Burning  Star  #4  .  .  . 
Consolidation  Coal  Co.,  Burning  Star  #5. 
Consolidation  Coal  Co.,  Hillsboro  #63  .  . 


Consolidation  Coal  Co.,  Norris 

E  &  B  Coal  Company 

Freeman  United  Coal  Mining  Co.,  Crown  II 

Freeman  United  Coal  Mining  Co.,  Orient  #3 

Freeman  United  Coal  Company,  Orient  #4 

Freeman  United  Coal  Mining  Co.,  Orient  #6 

Freeman  United  Coal  Mining  Co.,  Fidelity  #11  .  .  . 
Freeman  United  Coal  Mining  Co.,  Buckheart  #17  . 

Harrisburg  Coal  Co.,  #1 

Illinois  Coal  Oil  &  Gas  Co 

Inland  Steel  Coal  Co.  #1   


Jader  Fuel  Company  #1    .  .  . 
Jader  Fuel  Company  #2  .  .  . 

Lee  Coal  Company 

Malone  Coal  Company  #1  .  . 
Midland  Coal  Co.,  Allendale 


Midland  Coal  Co.,  Elm  #1 

Midland  Coal  Co.,  Rapatee  .... 
Midland  Coal  Company,  Mecco. 
Monterey  Coal  Company 


Old  Ben  Coal  Co.  #21 

Old  Ben  Coal  Company,  #24 
Old  Ben  Coal  Company,  #26 


Oxford  Construction  Co., 
PeabodyCoalCo.,  #10  . 


#2 


Peabody  Coal  Co.,  Baldwin 

Peabody  Coal  Co.,  Eagle  Surface 

Peabody  Coal  Co.,  Eagle  #2 

Peabody  Coal  Co.,  River  King  #3 

Peabody  Coal  Co.,  River  King  (Surface)  .  . 
Peabody  Coal  Co.,  River  King  UG  #1  .  .  .  . 

Peabody  Coal  Co.,  Will  Scarlet 

Pine  Ridge  Coal  Company  (Harger  Mine) 

Robertson  &  Associates  "Eads  Mine"   .  . 

Sahara  Coal  Co.,  Inc.  #6  . 

Sahara  Coal  Co 

Sahara  Coal  Co 

Southwestern  I 

Southwestern 


Inc.  #20 

Inc.  #21 

II.  Coal  Corp.,  Captain.  .  . 

II.  Coal  Corp.,  Streamline 
The  D.  D.  Thomas  Company,  Mine  #1  .  . 
Three  States  Trucking,  Inc.,  Oraville  #2  . 
Three  States  Trucking,  De  Soto  #3  .  .  .  . 
Three  States  Trucking,  Vergennes  #4  .  . 
Three  States  Trucking,  Carbondale  #1  .  . 

Williamson  Coal  Co.,  #1   

Zeigler  Coal  Co.,  #4 

Zeigler  Coal  Co.,  Murdock 

Zeigler  Coal  Co.,  Spartan  Mine  #2 

Zeigler  Coal  Co.,  #5 

Zeigler  Coal  Co.,  #11 


Williamson  .  . 

Perry 

Fulton 

Wabash 

Saline 

Jackson 

Williamson  .  . 

Perry 

Randolph.  .  .  . 

Perry 

Jackson 

Montgomery  . 

Fulton 

Williamson  .  . 
Macoupin  .  .  . 
Jefferson 
Williamson  .  . 
Jefferson 

Perry 

Fulton 

Williamson  . 
Williamson  . 
Jefferson 

Saline 

Williamson  . 
Vermilion.  .  . 
Williamson  . 
Stark 

Peoria 

Fulton 

Knox 

Macoupin  .  . 

Franklin  .... 

Franklin  .... 
Franklin  .... 

Williamson  . 
Christian  .  .  . 

Randolph.  .  . 
Gallatin  .... 
Gallatin  .... 
St.  Clair .  .  .  . 
Randolph.  .  . 

St.  Clair 

Williamson  . 
Randolph.  .  . 
Jefferson.  .  . 

Saline 

Saline 

Saline 

Perry 

Randolph.  .  . 
Williamson  . 
Jackson. . .  . 

Jackson 

Jackson. . . . 
Williamson  . 
Williamson  . 
Williamson  . 

Douglas 

Randolph.  .  . 

Douglas 

Randolph.  .  . 


Marion 

Campbell  Hill.  . 

Vermont 

Keensburg  .  .  . 
Harrisburg .... 

Marion 

Marion 

Du  Quoin 

Sparta 

Cutler 

De  Soto 

Coffeen 

Norris 

Carterville  .... 

Virden 

Waltonville  .  .  . 

Marion 

Waltonville  .  .  . 

DuQuoin 

Canton 

West  Frankfort 

Marion 

Sesser 

Shawneetown. 
Shawneetown. 
Oakwood  .... 
Thompsonville 
Wyoming  .... 

Farmington  .  .  . 
Middlegrove  .  . 

Victoria 

Carlinville  .... 

Sesser 

Benton 

Sesser 

Marion 

Pawnee 

Marissa 

St.  Louis,  MO.  . 
Shawneetown. 
New  Athens  .  . 

Marissa 

Freeburg 

Stonefort 

Sparta 

Chattanooga  .  . 
Harrisburg .... 
Harrisburg .... 
Harrisburg.  .  .  . 

Percy 

Percy 

Stonefort 

Carbondale  .  .  . 
Carbondale  .  .  . 
Carbondale  .  .  . 
Carbondale  .  .  . 

Energy 

Johnston  City  . 

Murdock 

Sparta 

Murdock 

Coulterville  .  .  . 


Levi  Rigney 

Levi  Rigney 

N.  E.  (Gene)  Fithian. 

John  T.  Brown  .  .  .  . 
Frank  L.  White  .  .  .  . 
R.  R.  McAnelly 

John  Shotton 

Gerald  A.  Bayless  .  . 

Amos  Teague 

Peter  F.  Homoya.  .  . 

Frank  Padavic 

Frank  Padavic 

Frank  Padavic 

Frank  Padavic 

Pete  Spartin,  V.P.  .  . 
Pete  Spartin,  V.P.  .  . 

Philip  Castellano.  .  . 
E.  H.  Roberts 

Edward  Downen.  .  . 
Edward  Downen.  .  . 

Floyd  W.Lee 

Donald  W.  Malone  . 
Robert  D.  Gilstrap.  . 

Robert  D.  Gilstrap  .  . 

Robert  Gilstrap  .  .  .  . 

A.  J.  Webster 

A.  J.  Webster 

A.  J.  Webster 

Fred  Rice 

Ramon  Gothard  .  . 
Howard  Herzog  .  .  . 
Ramon  Gothard  .  . 
Howard  Herzog  .  .  . 
Howard  Herzog  .  .  . 

Howard  Herzog  .  .  . 
Harry  B.  Melvin.  .  .  . 

J.  A.  Bottomley  .  .  . 
J.  A.  Bottomley  .  .  . 
J.  A.  Bottomley  .  .  . 
Bob  Wunderlich  .  .  . 
Bob  Wunderlich  .  .  . 

James  L.  Burks.  .  .  . 
James  L.  Burks.  .  .  . 
James  L.  Burks.  .  .  . 
James  L.  Burks.  .  .  . 
J.  Vernell  Choate  .  . 

Matt  Pigford 

Clyde  Mandrell .  .  .  . 

M.  Pigford 

Clyde  Mandrell.  .  .  . 
Matt  Pigford 


"Same  mine,  different  management. 
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Superintendent  of  Mine 


Local  Mine  Manager 


Address  of  Main  Office  of  Company 


James  Shepherd  .  .  . 

David  Youngs 

Jerry  W.  Reese 

Richard  W.  Carson  .  . 

John  T.  Brown 

Richard  Rebecca  .  .  . 

Jim  Jobe 

Don  Del  Bosco 

Miles  W.Bell 

C.  R.  Clinton 

Theodore  L.  Hanks.  . 
James  L  White  .... 

Kevin  Brooks 

Elmer  Vachata 

Harry  A.  Combs  .  .  .  . 

Virgil  Robinson 

Ben  Kincer 

Pete  M.  Helmer  .... 
Oscar W.  Ernst. 

R.D.Campbell 

Donald  G.  Miller.  .  .  . 
Philip  Castellano.  .  .  . 
Donald  E.  Jones.  .  .  . 

John  Prudent 

Edward  Downen  .  .  . 
Philip  A.  Downen  .  .  . 
Floyd  W.  Lee 

Robert  Macy 

John  T.  Devere  .... 
Arlen  L.  Walters  .... 

A.  J.  Marshall 

Bernard  Bhear 

A.  B.  Floyd 

Curtis  C.  McCormick 

J.W.  Merrell 

L.  T.  Grogan 

G.  M.  McCluskey  .  .  . 

W.  A.  Young 

U.  S.  Cavinder 

GeneTaglioli 

Edward  Drea 

D.  L.  Gilmartin 

Carroll  G.  Embry.  .  .  . 
Robert  E.  Nerone  .  .  . 

Harold  Phillips 

Dennis  Stevenson  .  . 
Charles  E.  Moake  .  .  . 

Carl  V.  Beasley 

Donald  Waldron.  .  .  . 

Dan  Wild 

Carl  D.Griffiths 

Tom  Goldman 

James  Hill 

Richard  Green 

William  G.  Urton  .  .  . 

Tom  Norrod 

Nathan  Franklin  .... 
Nathan  Franklin  .... 
C.  Wm.Tuell 

Bob  Perry 

Robert  Hinkle 

H.  E.  Mclntyre 

Dayton  McReaken  .  . 
Robert  H.Wallace  .  . 


Leroy  Sisson 

JohnT.  Brown  .  .  . 
Richard  Rebecca.  . 
Dale  McAnelly  .  .  . 

James  Peterson  .  . 
Galen  E.  Mitchell.  . 
David  W.  Ridgers  . 
William  Jones,  Sr.. 

Bert  Chamness.  .  . 
Joseph  W.  Burke  . 
Lloyd  Roberson  .  . 
Wayne  Hankins  .  . 
George  J.  Higgins. 
Oscar  W.  Ernst  .  .  . 

Donald  G.  Miller  .  . 
Philip  Castellano.  . 
Jay  P.  Gibson  .... 

William  DeVous  .  . 

Bill  Pate 

Floyd  W.  Lee 

Robert  Macy 

John  Devere 

Dave  Moore 

CarlM.  Reed 

Luther  J.  Litton.  .  . 
V.  R.  Brandon.  .  .  . 

J.  T.  Green 

J.  R.  Hilliard 

R.  M.  Spillman  .  .  . 

Harry  Oxford 

Gilbert  Best 

J.  E.  Hull 

Curtis  Dement  .  .  . 
Forrest  A.  Younker 
Harold  Phillips  .  .  . 

Herbert  D.  Hitt  ...  . 

Dan  Wild 

Dayton  Dallas 

Thurman  Gulley  .  . 
John  H.  Lane 

Richard  Green 

Robert  Mills 

Nathan  Franklin  .  . 
Ray  Shingleton.  .  . 
Robert  Sabelhaus . 

Jim  Stearnes 

BillWininger 

F.  M.  Lemon 

John  Parker 

Robert  Hitt 


105  So.  Meridian  St.,  Indianapolis,  IN.  46225 

105  So.  Meridian  St.,  Indianapolis,  IN.  46225 

105  So.  Meridian  St.,  Indianapolis,  IN.  46225 

105  So.  Meridian  St.,  Indianapolis,  IN.  46225 

P.  0.  Box  288,  Harnsburg,  IL.  62946 

1305  East  Mam,  Marion,  IL.  62959 

P.  O.  Box  #72.  Marion,  IL.  62959 

P.  O.  Box  218,  Pinckneyville,  IL.  62274 

P.  0.  Box  218,  Pinckneyville,  IL.  62274 

P.  O.  Box  218,  Pinckneyville,  IL.  62274 

P.  O.  Box  218,  Pinckneyville,  IL.  62274 

Executive  Park  East,  101  Plaza  East  Blvd., 

Evansville,  IN.  47715 

One  Oliver  Plaza,  Pittsburgh,  Pennsylvania  15222 

Box  C,  Carterville,  IL.  62918 

P.  0.  Box  100,  West  Frankfort,  IL.  62896 

300  W.  Washington,  Chicago,  IL.  60606 

300  W.  Washington  Ave.,  Chicago,  IL.  60606 

300  W.  Washington  Ave.,  Chicago,  IL.  60606 

300  W.  Washington  Ave.,  Chicago,  IL.  60606 

300  W.  Washington  Ave.,  Chicago,  IL.  60606 

P.  0.  Box  465,  West  Frankfort,  IL.  62896 

909  South  Russell  St.,  Marion,  IL.  62959 

Box  566,  Sesser,  IL.  62884 

P.  0.  Box  620,  Shawneetown,  IL.  62984 

P.  0.  Box  620,  Shawneetown,  IL.  62984 

P.O.Box  188,  15  W.  Main  St.,  Oakwood,  IL.  61858 

Rt.  1 ,  Thompsonville,  IL.  62890 

Trivoli,  Illinois  61 569 

P.  0.  Box  8,  Trivoli,  IL.  61 569 

P.  O.  Box  8,  Trivoli,  IL.  61569 

P.  0.  Box  8,  Trivoli,  IL.  61569 

R.R.  #3,  P.  O.  Box  496,  Carlinville,  IL.  62626 

125  S.  Wacker  Drive,  Chicago,  IL.  60606 

125  S.  Wacker  Drive,  Chicago,  IL.  60606 

125  South  Wacker  Drive,  Chicago,  IL.  60606 

200  West  Jefferson  Street,  Marion,  IL.  62959 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

301  North  Memorial  Drive,  St.  Louis,  MO.  63102 

P.  O.  Box  235,  St.  Louis,  MO.  63166 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

301  N.  Memorial  Drive,  St.  Louis,  MO.  63102 

512  W.  Main  St.,  Carbondale,  IL.  62901 

1620  Commerce  Union  Bk.  Bldg.,  Chattanooga,  Tenn.  37450. 

332  S.  Michigan  Ave.,  Room  801,  Chicago,  IL.  60604 

332  S.  Michigan  Ave.,  Room  801 ,  Chicago,  I  L  60604 

332  S.  Michigan  Ave.,  Room  801 ,  Chicago,  I L  60604 
Arch  Mineral  Corp.,  P.  O.  Box  14743,  St.Louis,  MO.  63178  .  . 
Arch  Mineral  Corp.,  500  N.  Broadway,  St.  Louis,  MO.  63102  . 

P.  0.  Box  219,  Taylorville,  IL.  62568 

P.  O.  Box  3281,  Carbondale,  IL.  62901 

P.  O.  Box  3281 ,  Carbondale,  IL.  62901 

P.  O.  Box  3281,  Carbondale,  IL.  62901 

P.  O.  Box  3281 ,  Carbondale,  IL.  62901 

P.  O.  Box  10,  Energy,  IL.  62933 

Box  66913,  AMF,  O'Hara,  IL.  60666 

Box66913,  AMF.  O'Hara,  IL.  60666 

AMF,  O'Hara,  IL.  60666 

Box  66913,  AMF,  O'Hara,  IL.  60666 

P.  O.  Box  66913,  AMF,  O'Hara,  IL.  60666 


MINES  SUSPENDING  OPERATIONS  DURING  1976 
SHOWING  MONTH  OF  LAST  OPERATION 


Mine 

Index 

Number 


Operator 


County 


Month 

of  Last 

Operation 


L-260 


Valley  Mining  Inc.  #1 


Fulton 


March 


Valley  Mining  temporarily  closed  since  March  1976.  Unable  to  obtain  annual  report  due  to  unsuccessful  efforts  in  locating 
former  owner. 


Mine 

Index 

No. 


MINES  ABANDONED  DURING  1976 
SHOWING  MONTH  OF  LAST  OPERATION 


Operator 


County 


Month 

of  Last 

Operation 


L-75 
L-260 


Three  States  Trucking    DeSoto  #3  Mine  .  . 
Illinois  Coal,  Oil  &  Gas  Company  -  Mine  #1 


Jackson. .  . 
Williamson 


August 
July 


Mine 

Index 

Number 


NEW  MINES  OPENED-1976 


Operator 


County 


Month 

Mine 

Opened 


S-9 
S  20 
L  261 
S45 
•L-75 
•L-75 
L262 
S83 


Consolidation  Coal  Co.,  Burning  Star  #5 

Freeman  United  Coal  Mining  Co.  Crown  #1 1  Mine . 

Malone  Mine  #1 

Midland  Coal  Co.,  Rapatee  Mine 

3  States  Trucking    DeSoto  #3 

3  States  Trucking  -  Vergennes  #4 

D  D  Thomas  Mine  #1 

Zeigler  Coal  Company  #11   


Jackson. . . 
Macoupin  . 
Williamson 
Fulton  .... 
Jackson. . . 
Jackson.  .  . 
Williamson 
Randolph.  . 


August 

March 

September 

April 

June 

August 

July 

November 


•L-75 

'3  States  Trucking  Mine  in  DeSoto,  abandoned  in  August  and  all  operations  moved  to  Vergennes  Mine  iW. 


15 


II  Production 


16 


17 


II  PRODUCTION-TABLE  3- 
AVERAGE  MAN-DAY  PRODUCTION -ALL  MINES 


County 

CHRISTIAN 

Underground  Mines 
Strip  Mines 

DOUGLAS 

Underground  Mines 
Strip  Mines 

FRANKLIN 

Underground  Mines 
Strip  Mines 

FULTON 

Underground  Mines 
Strip  Mines 

GALLATIN 

Underground  Mines 
Strip  Mines 

JACKSON 

Underground  Mines 
Strip  Mines 

JEFFERSON 

Underground  Mines 
Strip  Mines 

KNOX 
Underground  Mines  .  . 
Strip  Mines 

MACOUPIN 

Underground  Mines 
Strip  Mines 

MONTGOMERY 

Underground  Mines 
Strip  Mines 

PEORIA 

Underground  Mines 
Strip  Mines 

PERRY 

Underground  Mines 
Strip  Mines 

RANDOLPH 

Underground 

Strip  Mines 

ST.  CLAIR 

Underground  Mines 
Strip  Mines 

SALINE 

Underground  Mines 
Strip  Mines 

STARK 

Underground  Mines   . 
Strip  Mines 

VERMILION 

Underground  Mines   . 
Strip  Mines 

WABASH 

Underground  Mines  . 
Strip  Mines 

WILLIAMSON 

Underground  Mines 
Strip  Mines 


Reports 
Tabulated 


Man-Days 


Tons  Mined 


Percent  of 
Mines  Reported 


Average  Tons 
Per  Man  Day 


.  .  1 
.  .2 
.  .3 

.  4 

.  1 
.  1 

.  5 

.  3 
.  1 

.  1 
2 

.  1 

.  1 

5 

.  2 

.  5 

.  1 
.  1 

.2 
3 

.  1 

.  1 

.  1 

.  3 

11 


238,116 


192,677 


356,730 


149,913 

139,979 
44,945 


31,480 

469,415 
20,736 


56,448 
170,024 


133,445 


236,352 


345,085 

69,482 
338,363 

212,430 
19,763 

115,805 
46,086 


14,678 

2,086 
123,965 


157,544 
97,060 


3,278,065 
2,776,756 
4,927,675 

2,888,718 

1,324,826 
527,064 

761,474 

4,667,694 
504,430 

1,534,248 
3,257,007 

1,784,478 

716,653 

11, 378,602 

822,933 

7,284,634 

1,982,082 
448,825 

1,097,751 
962,888 

298,319 

79.058 
1,822,854 


1,310,033 
1,699,077 


100% 


100% 


100% 


100% 


100% 
100% 


100% 

100% 
100% 


100% 
100% 

100% 

100% 

100% 

100% 
100% 

100% 
100% 

100% 
100% 

100% 

100% 
100% 


100% 
100% 


13.7% 


14.4 


13.8 


19.2 

9.4 
11.7 


24.1 

9.9 
243 


27.1 
19.1 

13.3 

3.0 

32.9 

11.8 
21.5 

9.3 
22.7 

9.4 
20.8 

20'3 

37.8 

14.7 


8.31 
17.5 
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II  PRODUCTION-TABLE  4-OUTPUT  OF  ALL  MINES 
BY  MONTHS-1971to1976 


Months 

1971 

1972 

1973 

1974 

1975 

1976 

January 

5,420,220 

5,689,592 

5,543,363 

5,290,916 

5,687,327 

5,164,219 

February 

4,987,849 

5,582,650 

5,381,650 

5,182,863 

5,274,692 

4,812,544 

March 

6,100,095 

6,430,286 

5,192,142 

5,518,524 

5,171,760 

5,239,447 

5,963,093 

5,615,286 

4,520,873 

5,491,117 

5,231,959 

5,215,978 

May 

5,495,175 

5,903,416 

5,243,804 

5,778,212 

5,371,466 

4,945,786 

5,440,305 

5,495,362 

4,638,840 

4,687,146 

4,938,757 

4,747,515 

July 

4,526,734 

4,732,581 

4,759,912 

4,933,010 

3,940,784 

3,683,146 

August 

6,005,032 

5,058,376 

5,955,489 

4,673  652 

3,830,361 

3,717,225 

September 

5,736,057 

5,632,050 

5,147,423 

5,335,476 

5,007,733 

5,248,249 

October 

263,036 

5,727,856 

5,761,093 

6,253,686 

5,370,760 

5,201,458 

November 

2,658,630 

4,833,447 

4,706,717 

1,841,943 

4,766,706 

5,113,209 

December 

5,819,013 

4,819,892 

4,697,505 

3,086,095 

4,946,714 

5,047,368 

TOTAL 

58,415,239 

65,521,394 

61,548,670 

58,072,640 

59,539,019 

58,136,144 

II  PRODUCTION-TABLE  5-NUMBER  OF  ALL  MINES 
OPERATED  AND  AVERAGE  DAYS  WORKED  EACH  MONTH 

1971-1976 


Months 


1971 


1972 


1973 


Mines 


Days 


Mines 


Days 


Mines 


DAYS 


1974 


Mines 


Days 


1975 


1976 


Mines 


Days 


Mines 


Days 


January.  .  . 
February  .  . 
March .... 

April 

May 

June 

July 

August  .  .  . 
September 
October.  .  . 
November. 
December . 


54 
56 
56 
57 
56 
54 
54 
54 
53 
11 
54 
56 


20 
18 
22 
20 
19 
19 
16 
22 
21 
17 
10 
21 


55 
55 
53 
52 
54 
54 
53 
53 
55 
54 
53 
50 


21 
20 
22 
20 
21 
19 
18 
20 
21 
21 
19 
19 


49 
48 
49 
47 
47 
49 
50 
50 
50 
48 
59 
50 


21 
20 
19 
17 
19 
17 
17 
21 
19 
21 
17 
22 


50 
51 
51 
51 
51 
51 
51 
51 
51 
51 
50 
46 


25 
23 
23 
23 
25 
23 
24 
20 
22 
26 
8 
13 


48 
49 
50 
51 
46 
47 
50 
51 
52 
52 
53 
52 


20 
19 
19 
20 
21 
19 
16 
16 
21 
21 
18 
19 


53 
53 
54 
56 
56 
57 
56 
57 
59 
58 
60 
58 


21 
19 
21 
20 
19 
20 
17 
17 
25 
21 
21 
20 


II  PRODUCTION-TABLE  6-RELATIVE  RANK  OF  COUNTIES 
PRODUCING  500,000  TONS  OR  MORE- 1972-1976 


County 

C 
ro 

rr 

1976 

ro 
tr 

1975 

en 

c 
ro 
rr 

1974 

c 
ro 
rr 

1973 

JX 

C 
CO 

rr 

1972 

Perry 

Randolph  .  .  . 
Jefferson  .  .  . 
Franklin  .... 
Christian.  .  .  . 
Macoupin.  .  . 
Williamson .  . 

Fulton 

Douglas  .... 

St.  Clair 

Saline 

Gallatin 

Wabash 

1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

11,378,602 
8,107,567 
5,172,124 
4,927,675 
3,278,065 
3,257,007 
3,009,110 
2,888,718 
2,776,756 
2,430,907 
2,060,639 
1,851,890 
1,822,854 
1,784,478 
1 ,534,248 
761,474 
716,653 

1 

4 

3 

5 

6 

8 

7 

9 

10 

2 

11 

12 

15 

13 

14 

16 

11,675,172 
5,192,290 
6,011,008 
5,033,520 
4,102,982 
2,866,991 
2,217,131 
2,618,120 
2,565,945 
6,512,173 
2,024.800 
2,005.576 
1,266,342 
1,802,434 
1,333,554 

1 

5 

2 

4 

6 

9 

7 

8 

11 

3 

10 

12 

16 

13 

15 

14 

11,147,544 
4,905,619 
6,662,538 
5,369,480 
4,131,904 
2,479,763 
3,216,405 
2,503,417 
2,009,999 
6,474,187 
2,430,077 
1,722,110 
743,536 
1,640,486 
1,017,046 

1 

5 

2 

4 

6 

9 

7 

8 

14 

3 

10 

12 

11 
15 

13 

11,209,541 
4,966,733 
7,289,076 
6,482,077 
4,147,074 
2,694,505 
3,604,488 
3,136,175 
1,624,793 
6,526,267 
2,483,146 
1,860,560 

1 

2 
4 
5 

12 
7 
6 

15 
3 

10 

11 

13 
14 

9 
17 

11,177,355 
3,891,960 
7,272,187 
7,269,942 
4,693,399 
1,974,355 
4,019,106 
4,375,307 
1,241,316 
7,322,715 
2,449,531 
2,393,489 

Montgomery 

Knox 

Jackson  .... 

1,894,484 
1,015,777 

1,990,700 
1,518,728 

Peoria 

Stark  

844,298 

1,148,292 

1,754,569 

2,514,313 
502,231 

Vermilion  .  .  . 
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II  PRODUCTION -TABLE  7-TONS  OF  COAL  PRODUCED, 

AVERAGE  DAYS  WORKED,  NUMBER  OF  MINES 

OPERATED,  AND  NUMBER  OF  EMPLOYEES  IN  ALL 

SHIPPING  MINES,  WITH  PERCENTAGES  BY  YEARS  FROM 

1920  TO  1968  INCLUSIVE,  *ALL  MINES- 1969-1976 


Years 


All  Mines 


Number 
of- 


Average 

days 
worked 


Tons 
produced 


Strip  Mines 


Number 
of- 


Average 

days 
worked 


Tons 
produced 


Percentage  of 
strip  mines 


1920  .  . 

1921  .  . 

1922.  . 

1923.  . 

1924.  . 
1925t- 
1926. . 
1927.  . 
1928  .  . 

1929.  . 

1930.  . 

1931  .  . 

1932  .  . 

1933  .  . 

1934.  . 

1935.  . 
1936  .  . 

1937.  . 

1938.  . 

1939.  . 

1940.  . 
1941  .  . 

1942.  . 

1943.  . 

1944.  . 

1945.  . 

1946.  . 

1947.  . 

1948.  . 

1949.  . 

1950.  . 
1951  .  . 

1952.  . 

1953.  . 

1954.  . 
1955  .  . 

1956.  . 

1957.  . 
1958. 

1959.  . 

1960.  . 

1961  .  . 

1962  .  . 

1963.  . 

1964.  . 

1965.  . 
1966. 

1967.  . 

1968.  . 

1969  .  . 

1970  .  . 

1971  .  . 
1972.  . 
1973  .  . 
1974.  . 
1975  .  . 
1976.  . 


373 

389 

352 

374 

338 

255 

244 

241 

206 

200 

185 

167 

162 

159 

172 

182 

176 

168 

149 

146 

139 

143 

141 

141 

157 

159 

160 

160 

160 

157 

149 

136 

111 

97 

87 

85 

88 

92 

85 

83 

78 

67 

64 

67 

68 

63 

56 

52 

48 

62 

64 

63 

59 

56 

55 

57 

62 


85,037 
92,080 
83,681 
99,081 
85,499 
77,629 
73,497 
74,117 
61,154 
54,721 
51,215 
47,024 
44,078 
40,660 
40,943 
40,496 
40,011 
38,553 
35,247 
33,034 
29,695 
30,258 
30,022 
28,753 
29,010 
28,198 
29,745 
29,594 
29,803 
28,520 
28,246 
26,936 
21,674 
17,201 
15,252 
12,418 
11,857 
11,604 
10,313 
10,027 
9,772 
8,252 
7,892 
8,002 
8,225 
8,135 
8,298 
8,054 
8,547 
9,591 
10,214 
10,571 
1 1 ,237 
1 1 ,409 
12,467 
13,646 
14,731 


176 
174 
127 
146 
139 
231 
155 
112 
152 
162 
145 
130 
107 
131 
147 
147 
153 
152 
135 
140 
140 
168 
201 
241 
230 
224 
196 
220 
186 
133 
161 
158 
151 
153 
152 
169 
167 
164 
158 
162 
171 
177 
182 
187 
185 
195 
200 
261 
202 
206 
206 
184 
219 
211 
217 
205 
212 


72,409,610 
78,339,082 
61,406,093 
73,410,837 
70,324,363 
100,012,299 
67,836,441 
44,926,433 
54,284,184 
59,075,995 
51,996,608 
43,073,058 
31,402,399 
35,390,677 
38,655,527 
41,410,414 
47,285,587 
48,062,076 
38,442,859 
42,994,107 
46,071,806 
51,033,319 
61,124,628 
68,971,621 
73,958,923 
70,322,301 
60,932,785 
64,612,627 
62,494,412 
44,772,617 
54,356,918 
52,595,098 
43,274,400 
43,847,321 
40,017,802 
43,880,729 
45,538,998 
44,532,214 
41,856,967 
43,515,737 
43,703,382 
42,825,911 
45,262,974 
48,375,564 
51,888,467 
55,452,130 
59,261,953 
60,488,521 
57,670,671 
64,832,584 
64,884,103 
58,415,239 
65,521,394 
61,548,670 
58,072,640 
59,539.019 
58,136,144 


3 
3 
5 
6 
11 
18 
16 
15 
14 
17 
15 
15 
17 
20 
26 
28 
30 
30 
25 
26 
27 
30 
28 
26 
31 
37 
36 
38 
45 
45 
39 
33 
27 
29 
28 
35 
42 
50 
49 
46 
40 
36 
37 
42 
40 
39 
35 
32 
25 
34 
35 
36 
33 
32 
32 
36 
39 


217 
242 
446 
412 
611 
1,181 
1,203 
1,139 
1,149 
1,518 
1,519 
1,591 
1,769 
1,890 
2,042 
2,338 
2,803 
3,133 
2,881 
2,854 
2,873 
3,169 
3,495 
3,431 
3,730 
3,481 
3,479 
3,702 
4,064 
4,248 
3,729 
3,429 
3,066 
3,076 
2,889 
2,879 
3,038 
3,154 
3,402 
3,185 
3,168 
3,114 
2,984 
3,089 
3,091 
3,053 
3,143 
3,129 
3,173 
3,647 
3,429 
3,483 
3,367 
3,615 
3,749 
4,097 
4,335 


149 

183 

134 

180 

155 

264 

176 

138 

206 

176 

181 

164 

163 

131 

134 

148 

141 

152 

153 

170 

176 

175 

209 

212 

204 

198 

166 

208 

172 

120 

151 

191 

175 

168 

168 

170 

157 

150 

141 

152 

167 

181 

183 

177 

186 

173 

195 

210 

219 

202 

198 

161 

216 

197 

191 

189 

202 


367,009 

437,006 

533,923 

895,608 

1,184,288 

4,722,597 

3,482,611 

2,756,410 

4,113,908 

5,250,501 

6,220,336 

6,576,677 

6,628,228 

5,599,006 

6,008,218 

7,088,104 

8,873,299 

11,176,074 

10,058,999 

11,295,547 

12,024,635 

13,367,089 

15,937,681 

15,484,712 

17,108,528 

16,203,763 

14,302,739 

17,827,339 

16,758,306 

12,835,980 

16,469,126 

17,289,932 

15,340,989 

15,495,734 

15,388,078 

17,535,630 

18,041,603 

18,439,200 

19,318,772 

20,532,528 

20,946,982 

20,999,859 

22,482,457 

25,194,264 

27,863,966 

30,714,714 

33,726,863 

34,794,177 

34,142,920 

34,659,957 

33,268,533 

28,961,313 

33,805,599 

28,971,317 

26,968,528 

27,658,936 

27,224,448 


0.08 
0.08 
1.42 
1.60 
3.25 
7.06 
6.56 
6.22 
6.80 
8.50 
8.11 
8.92 

10.50 

12.58 

15.12 

15.38 

17.04 

17.85 

16.77 

17.80 

18.7 

20.9 

20.5 

18.0 

19.7 

23.2 

22.7 

22. 

28.1 

28.6 

26.1 

24.3 

24.3 

29.9 

32.2 

41.2 

47.7 

54.3 

57.6 

55.4 

51.3 

53.7 

57.8 

65.7 

58.8 

61.9 

62.5 

61.5 

52.1 

54.8 

54.7 

57.1 

55.9 

57.1 

58.2 

63.2 

62.9 


0.25 
0.26 
0.48 
0.42 
0.64 
1.52 
1.64 
1.54 
1.88 
2.77 
2.97 
3.38 
4.00 
4.65 
4.99 
5.77 
7.00 
8.12 
8.17 
8.63 
9.6 

10.4 

11.8 

11.9 

12.8 

12.3 

11.7 

12.5 

13.6 

14.9 

13.2 

12.7 

14.1 

17.8 

18.8 

23.2 

25.6 

27.2 

33.0 

31.8 

32.4 

37.7 

37.8 

38.6 

37.6 

37.5 

37.9 

388 

37.1 

38.0 

33.6 

32.9 

32.9 

31.7 

30.1 

30.0 

29.4 


0.57 
0.56 
0.87 
1.22 
1.68 
4.72 
5.13 
6.14 
7.58 
8.89 

11.96 

15.27 

21.11 

15.82 

15.54 

17.72 

18.16 

23.25 

26.16 

26.27 

26.1 

26.1 

26.1 

22.0 

23.1 

22.0 

23.5 

27.4 

26.8 

28.6 

30.3 

32.9 

35.5 

35.3 

38.5 

40.0 

39.6 

41.4 

46.1 

47.2 

47.9 

49.0 

49.7 

52.1 

53.7 

55.4 

56.9 

57.5 

59.2 

53.5 

51.3 

49.6 

51.6 

47.1 

46.4 

46.5 

46.8 


fFrom  July  1,  1924  to  December  31,  1925. 

"Statistics  from  1969  to  present  not  comparable  with  those  for  prior  years  as  they  include  local  mines  which  were  not 
reported  previously  in  this  tfble. 


II 

PRODUCTION -TABLE  8-MINES  AND 

PRODUCTION 

1976 

1975 

Increase  (+) 
Decrease  (-) 

Percent  of 
Increase  (+) 
Decrease!-! 

Mines 

Tons 

Mines               Tons 

Mines 

Tons 

Mines 

Tons 

All  Mines 

62 

58,136,144 

57              59,539,019 

+5 

-1,402,875 

+8         |          -2 
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County,  name  of 
operator  and 

mine 

Name  or 
number 
of  mine 

Post  Office 
address 
of  mine 

Number  of  days  in  operation  and  tons  of  coal  mined 

January 

F 

ebruary 

March 

April 

E 
c 

X 

Q 

■o 

c 

o 

c 

5 

Tons 

Tons 

Tons 

Tons 

CHRISTIAN  COUNTY 

S8 

Peabody  Coal  Company 

DOUGLAS  COUNTY 

#10 

Pawnee 

21 

355,225 

20 

326,602 

14 

221,947 

16 

259,128 

S-1 
S3 

Zeigler  Coal  Company 

Zeigler  Coal  Company 

Average  Days  and  Total  Tons 
FRANKLIN  COUNTY 

#5 

Murdock 

Murdock 

24 
23 

138,885 
156,149 

22 
21 

141,203 
127,311 

25 
20 

148,437 
98,411 

21 
19 

113,558 
99,576 

24 

295,034 

22 

268,514 

23 

246,848 

20 

213,134 

S-23 
S-25 
S-26 

Old  Ben  Coal  Company 

Old  Ben  Coal  Company 

Old  Ben  Coal  Company 

Average  Days  and  Total  Tons 
FULTON  COUNTY 

#21 

#24 

#26 

Sesser 

Benton 

Sesser 

21 
20 
21 

141,145 
183,250 
128,734 

28 

19 
19 

130,260 
154,393 
137,055 

19 
22 
19 

116,747 
179,455 
127,412 

20 
19 
21 

141,435 
137,408 
149,376 

21 

453,129 

22 

421,708 

20 

423,614 

20 

428,219 

S^5 
S-43 

Midland  Coal  Company-Rapatee  .  . 

Amax  Coal  Co.  -  Sun  Spot 

Consolidation  Coal  Co 

Freeman  United  Coal  Mining  Co. .  . 

Average  Days  and  Total  Tons 
GALLATIN  COUNTY 

Middlegrove  .  . 

Vermont 

Norris 

Canton 

17 
19 
16 

49,814 
76,983 
97.983 

12 
19 

15 

40,076 
75,199 
87,642 

19 
19 

17 

60,136 
79,285 
93,197 

8 
21 
18 
14 

975 

70  1 11 

S44 
S-26 

Norris 

Buckheart  #17 

78,014 
70,925 

18 

224,780 

16 

202,917 

19 

232,618 

16 

220,025 

S3 
S-1 

Peabody  Coal  Company,  Eagle  .  .  . 
Peabody  Coal  Co  ,  Eagle  Surface .  . 

Average  Days  and  Total  Tons 
JACKSON  COUNTY 

#2 

Shawneetown. 
Shawneetown  . 

23 

16 

139,393 
50,381 

21 
11 

128,085 
36,845 

27 
12 

148,885 
45,540 

17 
11 

89,220 
47  947 

20 

189,774 

16 

164,930 

20 

194,425 

14 

137,167 

S3 
S9 

L  74 
L  75 
L-75' 

Central  States  Mining 

Consolidation  Coal  Co., 

Burning  Star 

3  States  Trucking,  Oraville 

3  States  Trucking,  DeSoto 

3  States  Trucking,  Vergennes  .... 

Average  Days  and  Total  Tons 
JEFFERSON  COUNTY 

"Elk" 

#5 

#2 

#3 

#4 

Marion 

DeSoto 

Oraville 

DeSoto 

Vergennes  .... 

3 
10 

2,040 
5,452 

7 
24 

4,081 
4,225 

1 
27 

334 
13,392 

9 
26 

5.927 
30,024 

7 

7,492 

16 

8,306 

14 

13,726 

18 

35,951 

S3 

Freeman  United  Coal  Mining, 

S6 

Freeman  United  Coal  Mining, 

#3 

Waltonville.  .  .  . 

20 

153,532 

16 

116,249 

22 

160,898 

20 

139,209 

S5 
S  7 

Orient 

Inland  Steel  Coal  Company 

Robertson  &  Associates,  Inc 

Average  Days  and  Total  Tons 
KNOX  COUNTY 

#6 

#1    

"Eads" 

Waltonville.  .  .  . 

Sesser 

Mt  Vernon.  .  .  . 

19 
17 
20 

92,927 

165,576 

58,173 

16 
19 
23 

84,964 

179,839 

54,737 

23 
22 

26 

119,475 

191,897 

52,414 

20 
21 
20 

116,763 

187,329 

40,367 

19 

470,208 

19 

435,789 

24 

524,684 

21 

483,668 

S  4 

Midland  Coal  Company 

MACOUPIN  COUNTY 

Mecco 

Victoria 

21 

107,869 

21 

127,580 

23 

134,133 

21 

140,835 

S20 

Freeman  United  Coal  Mining  Co., 
Crown  II  Mine 

Virden 

Carlinville 

21 

251,432 

17 

170,892 

16 
23 

8,950 
266,534 

21 
22 

21,929 
235  908 

S  19 

Monterey  Coal  Company 

Average  Days  and  Total  Tons 

21 

251,432 

17 

170,892 

20 

275,484 

22 

257,837 

21 


AND  DAYS  WORKED  EACH  MONTH  IN  1976 


N 

jmber  of  days  in 

operation  and  tons  of  coal  minec 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

n 

to 

>• 

CO 

Tons 

to 

CO 

Tons 

to 

>- 

CO 

Tons 

to 

> 

CD 

Tons 

en 

> 

CD 

Tons 

c/> 
CD 

Tons 

to 

> 

CD 

Tons 

to 

Tons 

to 
> 

CO 

Tons 

E 

3 
C 
X 
CD 
TD 
C 

a 

O 

a 

a 

Q 

u 

Q 

Q 

Q 

c 

5 

15 

254,093 

18 

285,640 

15  ' 

230,583 

19 

277,849 

21 

284,638 

19 

260,042 

20 

260,831 

22 

261.487 

220 

3,278,065 

S-8 

21 

128,341 

19 

100,786 

15 

78,088  ' 

13 

76,829 

23 

140,803 

23 

132,479 

24 

135,252 

21 

115,607 

251 

1,450,268 

S-1 

20 

94,932 

20 

103,242 

1b 

81,627 

13 

72,292 

23 

131,294 

20 

103,543 

22 

121,836 

23 

136,275 

239 

1,326,488 

S3 

21 

223,273 

20 

204,028 

15 

159,715 

13 

149,121 

23 

272,097 

22 

236,022 

23 

257,088 

22 

251,882 

245 

2,776,756 

19 

124,197 

17 

108,677 

16 

101,556 

14 

87,116 

21 

132,647 

20 

142,090 

20 

158,315 

22 

148,841 

237 

1,533,026 

S-23 

18 

128,994 

1/ 

131,852 

16 

123,070 

13 

91,198 

21 

172,393 

20 

179,623 

21 

170,529 

20 

170,729 

226 

1,822,894 

S-25 

20 

146,736 

1/ 

110,969 

16 

91,781 

13 

96,624 

21 

144,348 

20 

142,009 

21 

166,473 

21 

130,238 

229 

1,571,755 

S-26 

19 

399,927 

17 

351,498 

16 

316,407 

14 

274,938 

21 

449,388 

20 

463,722 

21 

495,317 

21 

449,808 

231 

4,927,675 

20 

12,225 

23 

25,325 

21 

32,926 

22 

33,782 

21 

33,831 

18 

26,882 

18 

26,740 

13 

20,144 

164 

212,830 

S-45 

22 

77,490 

22 

73.083 

11 

35,549 

20 

69,691 

21 

71,987 

22 

69,488 

23 

66,236 

21 

59,863 

231 

743,524 

S-43 

20 

81,468 

20 

81,740 

11 

42,784 

18 

69,220 

19 

72,951 

18 

69,392 

20 

77,844 

20 

71,485 

221 

876,365 

S-44 

15 

81,028 

20 

98,702 

10 

53,509 

16 

75,288 

18 

83,863 

21 

110,724 

22 

106,135 

18 

97,003 

202 

1,055,999 

S-26 

20 

252,211 

22 

278,850 

14 

164,768 

19 

247,981 

20 

262,632 

20 

276,486 

21 

276,955 

18 

248,495 

205 

2,888,718 

22 

110,710 

22 

107,180 

17 

89,523 

16 

80,136 

24 

112,095 

22 

93,072 

21 

102,248 

24 

124,279 

256 

1,324,826 

S-3 

12 

45,859 

10 

37,840 

10 

36,513 

9 

38,955 

13 

51,704 

9 

33,264 

14 

46,561 

16 

55,655 

143 

527,064 

S-1 

17 

156,569 

16 

145,020 

14 

126,036 

13 

119,091 

19 

163,799 

16 

126,336 

18 

148,809 

20 

179,934 

399 

1,851,890 

1 

539 

2 

1,658 

8 

6,925 

15 

12,638 

8 

7,007 

11 

10,036 

6 

5,069 

71 

56,254 

S-3 

12 

33,305 

16 

58,964 

19 

83,514 

23 

122,448 

23 

136,619 

93 

434,850 

S-9 

26 

22,489 

26 

26 

19,055 
941 

27 
27 

16,886 
7,752 

26 

13,922 

26 

19,829 

26 

16,637 

26 

17,208 

12 

14,050 

282 
53 

193,169 
8,693 

L-74 
L-75 

26 

2,765 

26 

12,346 

26 

14,473 

26 

19,314 

12 

19,610 

116 

68,508 

L-75* 

14 

23,028 

18 

21,654 

21 

31,563 

20 

62,630 

19 

98,146 

24 

114,624 

22 

169,006 

14 

175,348 

123 

761,474 

19 

134,263 

18 

118,018 

16 

98.051 

,13 

86,603 

24 

143,759 

22 

144,617 

22 

156,160 

23 

161,645 

235 

1,613,004 

S-3 

18 

105,964 

19 

100,927 

17 

48,614 

13 

66,845 

23 

128,385 

18 

79,261 

22 

113,919 

21 

101,753 

229 

1,159,797 

S-6 

20 

175,270 

16 

135,013 

16 

120,167 

15 

117,972 

23 

188,841 

18 

145,190 

17 

117,702 

22 

170,097 

226 

1,894,893 

S-5 

22 

49,415 

1/ 

32,938 

16 

19,428 

23 

39,866 

21 

36,473 

24 

40,678 

24 

44,523 

20 

35,418 

256 

504,430 

S-7 

20 

464,912 

18 

386,896 

17 

286,260 

16 

311,286 

23 

497,458 

21 

409,746 

22 

432,304 

22 

468,913 

237 

5,172,124 

20 

128,942 

22 

138,756 

21 

129,852 

22 

134,164 

21 

146,470 

20 

116,996 

18 

97,937 

22 

130,714 

252 

1 ,534,248 

S-4 

22 

23,169 

24 

29,390 

24 

55,323 

20 

39,848 

23 

60,067 

24 

75,227 

24 

81,131 

24 

81,552 

222 

476,586 

S-20 

20 

210,664 

21 

228,866 

16 

175,088 

19 

208,664 

22 

261,641 

22 

286,891 

17 

216,999 

20 

266,842 

240 

2,780,421 

S-19 

21 

233,833 

23 

258,256 

20 

230,41 1 

20 

248,512 

23 

321,708 

23 

362,118 

21 

298,130 

22 

348,394 

231 

3,257,007 

22 
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E 


S-94 
S-97 


SI 
S  56 
S-57 
L  130 
L -131 


S  1 


L242 


County,  name  of 
operator  and 

mine 


MONTGOMERY  COUNTY 
S-5  Consolidation  Coal  Co 

PEORIA  COUNTY 

Midland  Coal  Co.,  Elm  Pit 

PERRY  COUNTY 

S-34  Southwestern  Illinois  Coal  Corp., 

Captain  Mine 

S-14  Freeman  United  Coal  Mining, 

Fidelity 

S  33  Consolidation  Coal  Co., 

Burning  Star 

S  36  Consolidation  Coal  Co., 

Burning  Star 

S  35  Amax  Coal  Co.,  Leahy  Mine.  .  .  . 

Average  Days  and  Total  Tons 

RANDOLPH  COUNTY 

L-11  Pine  Ridge  Coal  Co.,  "Harger".  . 

S-19  Consolidation  Coal  Co., 

Burning  Star 

S-20  Peabody  Coal  Co.,  Baldwin  Mine 

S  23  Peabody  Coal  Co 

S-7  Southwestern  Illinois  Coal  Corp., 

Streamline  Mine 

S-17  Zeigler  Coal  Co.,  Spartan  Mine  . 
S  83  Zeigler  Coal  Co.,  Mine 

Average  Days  and  Total  Tons 

ST.  CLAIR  COUNTY 

Peabody  Coal  Co 

Peabody  Coal  Co., 

River  King  Underground 

Average  Days  and  Total  Tons 

SALINE  COUNTY 

Sahara  Coal  Co 

Sahara  Coal  Co 

Sahara  Coal  Co 

Jader  Fuel  Co 

Brown  Brothers  Excavating  .... 

Average  Days  and  Total  Tons 

STARK  COUNTY 

Midland  Coal  Company 

VERMILION  COUNTY 

Lee  Coal  Company 

WABASH  COUNTY 

Amax  Coal  Company 


Name  or 
number 

of  mine 


Hillsboro. 


#11. 
#2  . 
#4   . 

#3  . 
Pit  6 

#11. 
Pit  3 

#6  . 
#20. 
#21. 
#1  . 
#2   . 


Allendale 


Post  Office 
address 
of  mine 


Coffeen  .  .  . 
Peoria  .... 

Percy 

DuQuom  .  . 

DuQuoin  .  . 

Cutler 

Campbell  Hi 

Sparta 

Sparta  .... 
Marissa  .  .  . 
Manssa  .  .  . 

Percy 

Sparta  .  .  .  . 
Coulterville. 


New  Athens. 
Freeburg  .  .  . 


Wabash 


Harnsburg  .  .  . 
Harrisburg  .  .  . 
Harrisburg  .  .  . 
Shawneetown 
Harrisburg  .  .  . 


Wyoming. 


Number  of  days  in  operation  and  tons  of  coal  mined 


January 


Oakwood . 


Keensburg  . 


21 


21 


Tons 


21 


23 


2G 


21 


16 


24 


16 


173,881 


58,336 


293,683 
69,770 
86,875 


February 


17 


16 


24 


17 


247,056     18 
303,869     24 


1,001,253 


8,976 

77,955 
167,787 
241,908 

110,770 
84,432 


691,828 


36,335 
199,473 


235,808 


66,615 

37,897 

50,498 

3,764 

2,921 


Tons 


162,116 


60,127 


322,175 
56,987 
72,550 

227,687 


27 

13 

25 

27 
285,677  18 


March 


21 


13 


Tons 


19 


20 


21 


161,695 


30,882 


4,262 


153,208 


18 


965,076 


4,672 

81,598 
156,063 
193,982 

110,902 
72.934 


620,151 


46,085 
200,698 


246,783 


79,290 

35,279 

45,356 

7,488 

2,792 


170,205 


20 


19,630 


1,053  21 


22 


20 


154,292 


31,212 


328,089 

104,281 

118,317 

326,128 
226,494 


April 


1,103,309 


4,473 

91,246 
152,032 
247,204 

161,324 
72,955 


729,234 


40,755 
220,450 


19 


25 


23 


20 


42   261,205 


21 


70,973 
40,695 
50,883 
10,120 
7,678 


180,349 


30,835 


4,127 


191,456  21    190,038  18 


19 


22 


15 


.'1 
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AND  DAYS  WORKED  EACH  MONTH  IN   1976 


Number  of  days  in  operation  and  tons  of  coal 

mined 

May 

June 

July 

August 

September 

October 

November 

December 

Total 

c5 

V) 

> 

CD 

D 

Tons 

> 

CD 

a 

Tons 

(A 

ro 
Q 

Tons 

in 

CD 

o 

Tons 

en 

ra 
Q 

Tons 

in 
CD 

Q 

Tons 

in 

>• 

CD 

a 

Tons 

ro 

a 

Tons 

en 

ro 
Q 

Tons 

E 

c 

X 

CD 
■D 

C 

CD 

c 

5 

18 
26 

23 

13 

22 

23 
23 

142,875 
68,146 

293,853 

90,522 

113,354 

268,653 
261,645 

16 
25 

22 

15 

22 

24 
25 

118,369 
75,053 

295,579 

108,753 

120,165 

220,973 
271,674 

15 
23 

10 

11 

24 

23 
13 

108,377 
57,609 

117,964 

74,031 

118,623 

220,272 
135,514 

15 
16 

15 

10 

14 

12 
19 

116,100 
45,471 

241 ,940 

76,287 

69,063 

114,858 
145,972 

20 
18 

23 

13 

23 

23 
16 

171,849 
66,047 

360,647 

95,159 

115,732 

253,191 
125,568 

19 
14 

19 

15 

20 

21 
25 

143,912 
58,239 

302,475 

108,730 

104,930 

244,624 
240,379 

20 
17 

28 

12 

24 

22 
22 

167,709 
63,648 

340,432 

84,717 

133,053 

185,583 
187,036 

23 
17 

26 

14 

23 

22 
19 

182,748 
63,164 

320,139 

89,660 

120,905 

224,155 
153,708 

224 
231 

269 

153 

253 

263 
255 

1,784,478 
716,653 

3,537,959 

1,091,773 

1 ,283,896 

2,803,199 
2,661,775 

S-5 
S-4 

S  34 
S-14 

S-33 

S-36 
S-35 

21 

1,028,027 

22 

1,017,144 

17 

666,404 

14 

648,120 

20 

950,297 

20 

1,001,138 

22 

930,281 

21 

908,567 

239 

11,378,602 

20 

12 
25 
22 

19 
22 

5,208 

73,730 
199,656 
311,988 

105,044 
85,497 

22 

18 
22 

18 

22 
15 

8,429 

95,080 
144,903 
244,732 

112,452 
52,115 

22 

17 

19 
17 

22 
14 

6,207 

89,022 
118,529 
234,614 

133,323 
47,781 

22 

11 
14 
12 

16 
12 

3,468 

44,331 

93,102 

154,087 

86,206 
46,926 

22 

20 
25 
18 

25 
22 

2,303 

81,986 
162,022 
261,068 

138,623 
71,541 

21 

19 
25 
21 

25 
22 

3,299 

97,610 
170,799 
235,288 

156,533 
81,455 

22 

14 
22 
23 

24 
17 
22 

3,346 

69,014 
153,663 
308,960 

144,120 

55,117 

5,830 

22 

20 
24 
22 

19 
21 
22 

2,766 

69,699 
168,672 
231,455 

65,608 

63,167 

9,290 

243 

198 
271 
239 

264 

229 

44 

54,058 

955,074 
1,859,542 
2,964,394 

1,451,566 

807,813 

15,120 

L-11 

S  19 
S-20 
S-23 

S-7 

S-17 

S-83 

20 

781,123 

20 

657,711 

19 

629,476 

15 

428,120 

22 

717,543 

23 

744,984 

21 

740,050 

22 

610,657 

213 

8,107,567 

12 
25 

37,570 
197,161 

12 
20 

43,420 
156,829 

16 
19 

43,485 
139,144 

9 
15 

36,205 
119,221 

13 
24 

46,085 
172,296 

16 
23 

48,750 
175,975 

5 
13 

18,525 
94,475 

3 
14 

6,565 
114,654 

144 
254 

448,825 
1,982,082 

S-94 
S  97 

19 

234,731 

16 

200,249 

18 

182,629 

12 

155,426 

37 

218,381 

20 

224,725 

9 

113,000 

17 

121,219 

199 

2,430,907 

17 
18 
16 
24 
25 

65,638 

48,363 

42,812 

1,957 

2,786 

13 
16 
16 
23 
22 

55,208 

36,787 

38,908 

9,413 

2,352 

9 

9 

9 

21 

17 

30,048 

20,485 

23,069 

6,647 

4,375 

21 
21 
21 
22 
22 

86,941 
43,287 
54,349 
10,570 
4,103 

19 
21 
21 
23 
25 

80,372 

53,138 

59,094 

6,300 

7,118 

21 
20 
17 
23 
23 

76,557 

48,679 

61.562 

5,726 

5,632 

23 
21 
23 
21 
20 

76,197 

45,747 

61,683 

6,939 

2,650 

18 
18 
16 
15 
23 

66,401 

43,338 

47,882 

3,757 

3,795 

214 
218 
212 
262 
265 

830,308 

506,114 

591,637 

83,222 

49,358 

S-1 

S-56 
S-57 
L-130 
L  131 

20 

161,556 

18 

142,668 

13 

84,624 

22 

199,250 

22 

206,022 

21 

198,156 

22 

193,216 

18 

165,173 

235 

2,060,639 

6 
21 

15 

6,601 
3,798 

120,439 

14 
28 

21 

17,496 
16,104 

192,233 

15 
24 

8 

26,296 
6,729 

66,697 

16 
23 

11 

27,226 
2,015 

94,570 

17 
22 

20 

29,036 
1,664 

141,003 

15 
22 

20 

28,894 
3,764 

165,359 

17 
26 

21 

26,925 
16,596 

161,089 

19 
24 

21 

29,970 
16,052 

184,030 

179 
276 

210 

298,319 
79,058 

1,822,854 

S-1 
L-242 

S-1 
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II  PRODUCTION 


TABLE  9-OUTPUT  OF  ALL  MINES 


County,  name  of 

operator  and 

mine 

Name  or                   Post  Office 
number                     address 
of  mine                      of  mine 

Number  of  days  in  operation  and  tons  of  coal  mined 

QJ 

January 

February 

March 

April 

E 

D 
C 
X 
0) 
"O 

c 

CD 

c 

5 

CO 

>- 

CD 

Q 

Tons 

en 

>- 

CD 

D 

Tons 

W 

>- 

CD 
O 

Tons 

C/l 

>- 

CD 
O 

Tons 

WILLIAMSON  COUNTY 


S-4 

L-254 

L-13 

S-83 

S-99 

L-256 
S-100 
L-195 
L-255 
L  257 
L-259 
L-260 
L  261 
L-262 


Amax  Coal  Co 

Cold  Water  Coal  Co 

Oxford  Construction  Co 

Zeigler  Coal  Co 

Freeman  United  Coal  Mining  Co., 

Orient 

3  States  Trucking,  Carbondale.  . 

Peabody  Coal  Co 

Harrisburg  Coal  Co 

Jader  Fuel  Co 

E  &  B  Coal  Co 

Williamson  Coal  Co 

Illinois  Coal,  Oil  &  Gas  Co 

Malone  Mine 

D.  D.  Thomas  Mine 

Average  Days  and  Total  Tons 
Grand  Total 


Delta 

#1    

#4   ....... 

#4 

#1    

Will  Scarlet. 

#1    

#2 

#1    

#2 

#1    

#1    


Marion 

Herrin 

Marion 

Johnston  City.  . 

Marion 

Carbondale  .  .  . 

Stonefort 

Marion 

Marion 

Carterville 

Energy 

Marion 

Thompsonville  . 
Stonefort 


19 
22 

25 

22 

10 
18 
21 
23 
25 
29 
20 


2? 


70,880 
3,419 


60.487 

75,023 
8,295 

54,826 
7,957 
5,571 
3.095 
8,383 
187 


298,123 


56.057 
452 


47.945 

52,542 
9,741 

47,579 
7,328 
7,797 
2,467 

16,614 
187 


19 


248,709 


22 


68,497 
2,104 


55,426 

57,370 
10,524 
51,780 
10,161 
10,588 
3,156 
17,582 
187 


287,375 


22 


77,950 
133 
838 

54,073 

62,238 
3,921 

51,957 
5,629 
8,635 
5,793 

17,036 
186 


288,389 


21 


5,164,219 


19 


4,812,544 


21 


5,239,447 


20 


5,215,978 


25 
AND  DAYS  WORKED  EACH  MONTH  IN  1976  (Concluded) 


Number  of  days  in  operation  and  tons  of  coal  mixed 


May 


Tons 


June 


Tons 


July 


Tons 


August 


Tons 


September 


Tons 


October 


Tons 


November 


Tons 


December 


Tons 


Total 


Tons 


17 

72,958 

18 

74,884 

10 

39,889 

12 

41,361 

13 

52,200 

16 

61,729 

13 

55,280 

13 

59,371 

180 

731,056 

S-4 

20 

457 

22 

3,931 

20 

1,177 

19 

2,099 

20 

2,594 

21 

2,414 

18 

1,516 

20 

1,210 

228 

21,506 

L-254 

2U 

802 

lb 

1,100 

20 

737 

20 

1,146 

21 

1,400 

20 

1,160 

20 

1,149 

156 

8,332 

L-13 

ia 

31,978 

1/ 

25,093 

16 

30,399 

14 

30,483 

23 

48.592 

21 

38,508 

22 

50,648 

23 

24,069 

246 

507,701 

S-83 

22 

70,943 

19 

59,633 

14 

38,212 

13 

38,647 

23 

67,649 

23 

63,268 

21 

66,655 

?2 

77,105 

239 

729,285 

S-99 

2b 

4,662 

26 

3,239 

26 

1,552 

26 

3,754 

26 

8,442 

26 

6,630 

243 

60,760 

L256 

I  I 

43,625 

14 

38,768 

11 

32,824 

13 

38,757 

13 

40,643 

13 

39,159 

13 

40,080 

13 

32,841 

168 

512,839 

S-100 

18 

7,876 

21 

7,182 

29 

3,807 

30 

3,757 

21 

4,947 

22 

2,583 

21 

6,044 

22 

5,776 

254 

73,047 

L-195 

23 

9,163 

24 

5,653 

22 

10,798 

23 

8,413 

21 

5,113 

23 

6,646 

21 

8,351 

18 

4,048 

272 

90,776 

L255 

2U 

3,500 

22 

4,075 

2b 

5,466 

19 

3,142 

25 

4,540 

27 

7,101 

23 

4,225 

?o 

6,961 

266 

53,521 

L-257 

29 

15,558 

23 

16,142 

21 

14,916 

18 

5,998 

29 

17,776 

26 

30,622 

28 

21,407 

28 

27,825 

320 

209,859 

L-259 

2U 

180 

20 

190 

120 

1,117 

L-260 

8 

285 

16 

562 

9 

231 

10 

256 

43 

1,334 

L-261 

23 

485 

1b 

578 

26 

4,001 

24 

1,562 

23 

1,351 

112 

7,977 

L-262 

21 

261,702 

20 

239,890 

20 

178,710 

19 

175,355 

20 

250,071 

22 

266,195 

20 

263,778 

20 

250,813 

204 

3,009,110 

19 

4,945,786 

20 

4,747,515 

17 

3,683,146 

17 

3,717,225 

25 

5,248,249 

21 

5,201,458 

21 

5,113,209 

20 

5,047,368 

212 

58,136,144 
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Disposition  of  output-tons 

"?,      c 

o 

CD    t_ 

13    0« 

to 

-a  ~o  qj 

■°  „,  P 

2-8 

o3 
.a 
E 

D 

z 

Name  of  operator 

Post  Office 
address  of 
the  mine 

Total 

Tons  loa 
on  cars  1 
shipmen 

Tons  sol 
to  railroa 
compan 

Tons  loc 
on  barg 
for  ship 

Tons  so 
local  tra 

S-8 


Peabody  Coal  Company,  #10  . 


Pawnee . 


•3,278,065 


CHRISTIAN 


794,969 


•1,887,627 
594,557 


SI 
S-3 


Zeigler  Coal  Company,  Murdock 
Zeigler  Coal  Company,  Mine  #5  . 

Total  2  Mines 


Murdock 
Murdock 


DOUGLAS 


1,450,268 
1,326,488 


2,776,756 


393,095 
1,319,783 


1,712,878 


6,705 


6,705 


1.057,173 


1,057,173 


S-23 
S-25 
S-26 


Old  Ben  Coal  Company  #21  . 
Old  Ben  Coal  Company  #24  . 
Old  Ben  Coal  Company  #26  . 

Total  3  Mines 


Sesser . 
Benton 
Sesser . 


FRANKLIN 


1,533,026 
1,822,894 
1,571,755 


4,927,675 


1,532,830 
1,822,894 
1,547,031 


4,902,755 


196 
24,724 


24,920 


FULTON 


S-45 

Middlegrove  .... 

Vermont 

Norris 

Canton 

212,830 

743,524 

876,365 

1 ,055,999 

212,830 

115,249 

726,207 

1,055,031 

425,746 

S-43 
S  44 

Amax  Coal  Co.,  Sun  Spot 

202,529 
150,158 

S-26 

Freeman  United  Coal  Mining  #17 

109 

2,888,718 

2,109,317 

425,746 

352,796 

S-3 

SI 


GALLATIN 


Peabody  Coal  Company  Eagle  #2 

Peabody  Coal  Company  Eagle  Surface. 

Total  2  Mines 


Shawneetown  . 
Shawneetown  . 


1,324,826 
527,064 

1,324,826 
527,064 

1,851,890 

1,851,890 

JACKSON 


S-3 
S-9 

L  74 

Central  States  Mining  "Elk" 

Consolidation  Coal  Co.,  Burning  Star  5 

3  States  Trucking,  Oraville  #2 

3  States  Trucking,  DeSoto  #3 

3  States  Trucking,  Vergennes  #4 

Pittsburg 

DeSoto 

Oraville 

DeSoto 

Vergennes 

56,254 

434,850 

193,169 

8,693 

68,508 

56,254 
434,850 

150,000 

8,693 

60,000 

43,169 

L  75 

L-75 

8,508 

761,474 

491,104 

218,693 

51,677 

•1.887,627  Belted  to  Kincaid  Station  (Christian  Co.) 
"•1 ,296,475  Christian  County 
1,120,1 15  Sangamon  County 
861  475  Montaomerv  Countv 
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Explosives  used  for  blasting  coal 

Number 

of 

■D 

"D    0) 

t/) 

CD 

E 

is 

O   en 
to   ro 

C    05 

>■ 
o 
a 

e 

CD 

76 

cu 
> 

plosives 
ed  to  blast 
erburden 
unds 

1 

s 

o 

Q.    CO 

<u 

1 

CD 
-Q 

CO 

aj 

"D    CD 
CD    C 

en 

■o  » 

,c  E 

if 

O  '-5 

w  IE 

2r » 

E  x) 

ra    c 
C   =1 

,8-S 

CO 

o 
o 

£  E 

E  a 

CO     »- 

CD 
-□ 

E 

=3 

o  ^ 
1-  tc 

<.£ 

o 

co  q. 
O  o 

X    CO    >     O 
LU    3    O    d 

CD    o 
a.  a 

Q  a. 

(D    O 
0.  Q_ 

^  E 

1-  -a 

i2c 

COUNTY 


912 


892 


220 


C      7 
3 


3,278,065 


S-8 


COUNTY 


352 

417 

251 
239 

a 
a 

12 
16 

4 

6 

1,450,268 
1,326,488 

S-1 

S-83 

769 

490 

a 

28 

10 

2,776,756 

COUNTY 


570 

530 

513 

237 
226 
229 

C     14 
C     14 
C     14 

1 ,533,026 
1,822,894 
1,571,755 

S-23 

S  25 

S  26 

1,613 

692 

C    42 

4,927,675 

COUNTY 

859 

89 

164 
167 
250 

164 
231 
221 
202 

AN  14,600 

AN  1,290,252 

AN  70,000 

AN  90,150 

32,200 

30,940 
30,800 

212,830 

743,524 

876,365 

1,055,999 

S^5 
S-43 
S^4 
S-26 

859 

670 

818 

1,465,002 

32,200 

61,740 

2,888,718 

COUNTY 

601 
162 

256 

143 

a       12 

C      8 

1,324,826 

527,064 

S-3 

AN  4,550,600 

S-1 

763 

399 

4,550,600 

a       12 

C      8 

1,324,826 

527,064 

COUNTY 

16 

211 

21 

7 

15 

71 
93 

282 
53 

116 

AN  30,000 

1,000 
400 

9,000 
1,650 

56,254 

434,850 

193,169 

8,693 

68,508 

S3 
S-9 

AN  2,875 

L  74 
L  75 

AN  37,500 

L-75 

270 

615 

70,375 

1,400 

10,650 

761,474 

28 


II  PRODUCTION 


Disposition  of  output-tons 

■o 

■g     c 

o 

IB          0) 

■D    O  ~ 

T3  "O    0) 

ro  o>  t 

3>3 

O    V)    0) 

ui  t:  ro 

o  oia 

O  ro 

n 

E 

Post  Office 

yj   ro   c 
c  o  o. 

sit 

^  js-s 

"s 

Name  of  operator 

address  of 
the  mine 

Total 

o  c'x: 
H  o  ui 

h°2S 

fol 

£° 

JEFFERSON 


Freeman  United  Coal  Mng.  Orient  #3  . 
Freeman  United  Coal  Mng.  Orient  #6  . 

Inland  Steel  Coal  Company 

Robertson  &  Associates  "Eads"  Mine 

Total  4  Mines 


Waltonville 
Waltonville 
Sesser.  . .  . 
Mt.  Vernon 


1,613,004 

1,159,797 

1,894,893 

504,430 


5,172,124 


1,465,962 

1,159,797 

1,894,893 

504,430 


5,025,082 


87 


87 


146,955 


146,955 


KNOX 


Midland  Coal  Co.,  Mecco  Mine 


Victoria 


1,534,248 


1,188,190 


346,058 


MACOUPIN 


Freeman  United  Coal  Mng.  Crown  II  Mine 
Monterey  Coal  Co 


Total  2  Mines 


Virden .  .  . 
Carlinville. 


476,586 
2,780,421 


3,257,007 


419,172 
2,780,421 


3,199,593 


45,414 


45,414 


MONTGOMERY 


Consolidation  Coal  Co.,  Hillsboro  . 


Coffeen  . 


•1,784,478 


•1,784,478 


PEORIA 


Midland  Coal  Co.,  Elm  Pit  Mine 


Peoria 


716,653 


698,537 


PERRY 


S34 

S  14 
S33 
S  36 

Southwestern  II.  Coal  Corp.  Captain  Mine  .  . 

Freeman  United  Coal  Mng.,  #11 

Consolidation  Coal  Co.,  Burning  Star  2 

Consolidation  Coal  Co.,  Burning  Star  4 

Amax  Coal  Co.,  Leahy  Mine 

Percy 

DuQuoin 

DuQuoin 

3,537,959 
1,091,773 
1 ,283,896 
2,803,199 
2,661,775 

3,340,148 
1,091,773 
1,267,878 
2,772,316 
2,618,291 

197,811 

12,993 
30,883 

S35 

Campbell  Hill .... 

Total  5  Mines 

11,378,602 

11,090,406 

241,687 

"Direct  to  CIPS  Power  Plant 
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8£ 

o  Z 


5  QJ 

O  co 

V)  cu 

—  c 


Q. 

£ 


Explosives  used  for  blasting  coal 


losives 
d  to  bla 
rburder 

c 

'"    i.    H 

3 

X    ift    > 

1  I 

LU    =3    O 

CI 

£  5 

a  a. 


.2-d 

o>  o 


Number  of 


■D    « 

n 

to   >- 


COUNTY 


790 

570 

613 

81 

235 
229 
226 
256 

C     13 
C     18 
C      8 

1,613,004 
1,159,797 
1,894,893 

504,430 

S-3 
S-6 
S-5 
S-7 

2,054 

946 

C    39 

4,667,694 

504,430 

COUNTY 


224 


252 


AN  434,050 


1,534,248       S-4 


COUNTY 


12,000 

306 
550 

222 

240 

5 
11 

8 

476,586 
2,780,421 

S-20 
S-19 

12,000 

856 

462 

16 

8 

3,257,007 

COUNTY 


511 


224 


C     12 


1,784,478 


COUNTY 


18,116 

192 

231 

AN  30,000 

23,800 

716,653 

S-4 

COUNTY 

3,025 
43,484 

330 
221 
231 
276 

217 

269 
153 
253 
263 
255 

86,500 
121,250 
195,300 

646,915 

3,537,959 
1,091,773 
1,283,896 
2,803,199 
2,661,775 

S-3 
S-14 

S-33 
S-36 
S-35 

AN  4,370,440 

AN  8,259,940 

46,509 

1,275 

1,193 

12,630,380 

403,050 

646,915 

11,378,603 
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II  PRODUCTION- 


-Q 

E 


Name  of  operator 


Post  Office 
address  of 
the  mine 


RANDOLPH 


L-11 

S-19 

S-20 

S-23 

S-7 

S-17 

S-83 

Sparta 

Sparta 

Marissa 

Marissa 

Percy 

Sparta 

Coulterville 

54,058 

955,074 

•1,859,542 

2,964,394 

1,451,566 

807,813 

15,120 

54,058 

954,876 
1,859,542 
2,964,394 
1,350,039 

775,880 

198 

Peabody  Coal  Co    Pit  #6         

Southwestern  II.  Coal  Streamline  Mine 

101,527 
31,933 
15,120 

8,107,567 

7,904,731 

202,836 

S-94 
S-97 


Peabody  Coal  Co.,  Pit  #3 

Peabody  Coal  Co.,  River  King  U/G  . 

Total  2  Mines 


New  Athens. 
Freeburg  .  .  . 


448,825 
1 ,982,082 


2,430,907 


448,825 
1,982,082 


2,430,907 


ST.  CLAIR 


SALINE 


S-1 
S-56 

S-57 

L-130 
L  131 


Sahara  Coal  Co.,  #6  .  .  .  . 

Sahara  Coal  Co.,  #20  .  .  . 

Sahara  Coal  Co.,  #21  .  .  . 

Jader  Fuel  #1 

Brown  Bros.,  Excavating 

Total  5  Mines 


Harrisburg  . 

Harrisburg  . 

Harrisburg  . 
Omaha  .  .  . 
Harrisburg  . 


830,308 

506,114 

591,637 
83,222 
49,358 


2,060,639 


830,033 

488,637 

569,733 

3,382 

45,488 


1,937,273 


78,092 
3,870 


81,962 


163 

17,434 

21,850 
1,748 


41,195 


S-1 


Midland  Coal  Co.,  Allendale  Mine  . 


Wyoming 


298,319 


STARK 


167,327 


128,554 


L-242 


Lee  Coal  Co. 


Oak  wood. 


/! I.  OSS 


VERMILION 


79,058 


S-1 


Amax  Coal  Co.,  Wabash  Mine  . 


Keensburg 


1,822,854 


WABASH 


1,820,738 


■1,154,980  Randolph  Co. 
704,562  St.  Clair  Co. 
1,859,542 
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o  E 


tf) 

m 

o 

^ 

( 

u: 

ra 

■o 

u 

— 

o 

< 

Q  o 


Explosives  used  for  blasting  coal 


5 
o 

Q.    f> 


Q  a. 


§§ 

<u  o 
a.  a 


Number  of 


5  E 


01    c 

£  E 

o  » 


.£  E 

E  a 


COUNTY 


24 
190 
542 
420 
178 
278 

66 


1,698 


243 
198 
271 
239 
264 
229 
44 


1,488 


AN  5,002,803 


5,002,803 


a   11 
a     4 


a   15 


10,500 


37,989 


48,489 


C       7 


C       4 
1 


C     11 

1 


1,859,542 


807,813 
15,120 


2,682,475 


54,058 
955,074 

2,964,394 
1,451,566 


5,425,092 


L-11 

S-19 

S  20 

S-23 

S-7 

S-17 

S-83 


COUNTY 


64 
582 

144 
254 

66,474 

1,740,165 

C     12 

1 ,982,082 

448,825 

S-94 

S-97 

646 

398 

66,474 

1,740,165 

C     12 

1 ,982,082 

448,825 

COUNTY 


112 
43 

150 
223 

236 

11 
9 

214 

218 

212 
262 
265 

AN  4,928,000 

a     4 
a     4 

400 

83,488 
201,000 

C      6 

3 

C      5 

4 

11 
8 

506,114 
591,637 

830,308 

83,222 
49,358 

SI 
S-56 

54 

S-57 

L  130 

100,000 

L-131 

209 

629 

1.171 

5,028,000 

a     8 

400 

284,488 

C     11 
7 

19 

1,097,751 

962,888 

COUNTY 


2,438 


82 


179 


298,319       S-1 


COUNTY 


276 


8,600 


79,058       L-242 


COUNTY 


2,116 


630 


210 


C     17         12         1,822,854 


S-1 
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II  PRODUCTION- 


Disposition  of  output  tons 

T3 

"O         c 

o 

<u  ._ 

CO 

tP          CD 

CD 

oad 
sfo 
ent 

sold 
roac 
anie 

o  pa 

2-8 

O  en 
en  jz 

-Q 

»=  a 

U!     "=  -5 

in  — 

E 

Z 

Name  of  operator 

Post  Office 
address  of 
the  mine 

Total 

Ton 
on  c 
ship 

Ton 
to  ra 
com 

Ton 
on  t 
for  s 

C    11 

WILLIAMSON 


S-4 

L-254 

L-13 

S83 

S-99 

L-256 

S-100 

L-195 

L-255 

L-257 

L-259 

L  260 

L  261 

L-262 


Amax  Coal  Co.,  Delta 

Cold  Water  Coal  Co.,  #1 

Oxford  Construction  Co 

Zeigler  Coal  Co.,  #4 

Freeman  United  Coal  Mng.  Orient  #4 
3  States  Trucking,  Carbondale  #1 .  .  .  . 
Peabody  Coal  Co.,  Will  Scarlet  Mine  . 

Harrisburg  Coal  Co 

Jader  Fuel  Co.,  Mine  #2 

E&BCoaICo 

Williamson  Coal  Co.,  Mine  #2 

Illinois  Coal,  Oil  &•  Gas  Co 

Malone  Mine  #1    

D.  D.  Thomas  Mine 

Total  14  Mines    

Total  All  Mines 


Marion 

Herrin 

Marion 

Johnston  City  . 

Marion 

Carbondale  .  .  . 

Stonefort 

Marion 

Marion 

Carterville 

Energy 

Spillertown  .  .  . 
Thompsonville. 
Stonefort 


731,056 

21,506 

8,332 

507,701 

729,285 

60,760 

512,839 

73,047 

90,776 

53,521 

209,859 

1,117 

1,334 

7,977 


3,009,110 


712,976 


504,044 
661,436 


361,308 


1,403 
36,951 


2,278,118 


115 


115 


150,660 


87,067 
3,499 


241,226 


420 

21,506 

8,332 

3,657 

67,734 

60,760 

82 

73,047 

2,306 

13,071 

209,859 

1,117 

1,334 

7,977 


471,202 


58,136,144 


47,751,925 


6,907 


296,647 


27,309,232 
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o  E 


to  ro 


6"° 

=  o 
<  £ 


Q 

E 


Q  O 


Explosives  used  for  blasting  coal 


—    O    i:    en 


CI  CO    CD    3 
x    in    >    O 

uj  :  o  a 


cu 
5 

o 
a.  w 

<D    O 


Number  of 


!=  ro 
2  E 


E  ° 


0>  .i= 
£    E 

E  9- 


COUNTY 


17,660 
789 

151 

4 

2 

283 

301 

14 

142 

40 

5 

9 

44 

2 

2 

8 

180 
228 
197 
246 
239 
282 
168 
274 
272 
266 
320 
120 
43 
112 

AN  4,741 ,000 

a         8 
a         2 

1,250 
1,200 

8,000 

134,650 

1,087,186 
6,000 

3 
C      8 

1 

2 

507,701 
729,285 

512,839 
73,047 

731,056 

21,506 

8,332 

60,760 
512,839 

90,776 

53,521 

209,859 

1,117 

1,334 

7,977 

S-4 

L-254 

AN  4,500 

L  13 

S-83 

S-99 

AN  38,000 
AN  6,505,715 

L-256 
S-100 
L  195 

L-255 

AN  115,480 

L-257 
L-259 

L-260 

AN  1 ,500 

L-261 

L-262 

2,116 

18,449 

1,007 

2,947 

11,406,195 

a       10 

10,450 

1 ,227,836 

C      8 
4 

2 

1,310,033 

1,699,077 

16,096 

85,512 

14,788 

13,211 

40,617,405 

a       76 

546,374 

4,020,283 

C  167 
41 

52 

30,911,696 

27,224,448 
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II  PRODUCTION -TABLE  11 -RAILROADS  HANDLING  COAL-TONS 

SOLD  TO  RAILROADS  SERVING  MINES-TONS  SOLD  TO 

RAILROADS  NOT  SERVING  MINES- 1976 


Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold  to 

railroads 

serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Total  tons 
handled 

by 
railroads 

CHRISTIAN  COUNTY 

Peabody  Coal  Co.,  #10 

C&IM 

794,969 

794  969 

B&O 

DOUGLAS  COUNTY 
Zeigler  Coal  Co.,  Murdock 

393,095 
1,319,783 

6,705 

393  095 

Zeigler  Coal  Co.,  #5 

C&EI 

1  326  488 

BN 

Mo  Pac 

ICG 

C&EI 

Total 

1,712,878 

6,705 

1,719,583 

FRANKLIN  COUNTY 
Old  Ben  Coal  Co.,  #21 

514,724 

233,991 

259,054 

525,061 

1,822,894 

1,356,517 

187,365 

3,149 

514,724 
233,991 
259,054 
525  061 

Old  Ben  Coal  Co.,  #24 

B&N 

1  822  894 

B&N 

1  356  517 

MP 

187  365 

Old  Ben  Coal  Co.,  #26 

ICG 

C&NW .  . 

3,149 

Total 

4,902,755 

4,902,755 

FULTON  COUNTY 

Midland  Coal  Co.,  Rapatee 

212,830 

115,249 

726,207 

1,055,031 

212,830 

115,249 

726,207 

1,055,031 

Amax  Coal  Co.,  Sun  Spot 

Consolidation  Coal-Norris 

Freeman  United  Coal  Mng.  #17 

BN 

BN 

BN 

IC 

Mo-Pac 

Total 

2,109,317 

2,109,317 

JACKSON  COUNTY 

Central  States  Mining  "Elk" 

56,254 
434,850 

56  254 

Consolidation  Coal  Co.  BS  #5 

434,850 

CB&Q 

Total 

491,104 

491,104 

JEFFERSON  COUNTY 

Freeman  United  Coal  Mng.  #3 

570,422 
636,124 
259,416 
1,277 
622,101 
536,419 
1,894,893 
504,430 

87 

570  509 

Freeman  United  Coal  Mng.  #6 

IC 

Mo-Pac 

CB&Q 

636,124 
259,416 
1,277 
622,101 
536,419 
1  894  893 

Inland  Steel  Coal  Co 

IC 

Mo-Pac 

III.  Central 

ICG 

CR&  IP 

Robertson  &  Associates  "Eads" 

504,430 

Total 

5,025,082 

87 

5,025,169 

KNOX  COUNTY 

Midland  Coal  Co.,  Mecco 

1,188,190 

1,188,190 
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II  PRODUCTION-TABLE  11-  (Continued) 


Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 

sold  to 

railroads 

serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Total  tons 
handled 

by 
railroads 

MACOUPIN  COUNTY 
Freeman  United  Coal  Mng.  Crown  II 

CB&Q 

419,172 

2,378,347 

402,074 

419,172 

2,378,347 

402,074 

C&  NW  .... 

Monterey  Coal  Co 

IT 

C&NW 

Total 

3,199,593 

3,199,593 

PEORIA  COUNTY 
Midland  Coal  Co.,  Elm  Pit 

698,537 

698  537 

ICG 

PERRY  COUNTY 
Southwestern  II.  Coal  Corp.  Capt 

1 ,903.884 

1,436,264 

295,612 

796,161 

1,196,133 

71,745 

2,772,316 

2,327,537 

290,754 

1  903  884 

Mo-Pac 

ICG.  .  .  . 

1 ,436,264 
295  612 

Consolidation  Coal  Co.,  BS  #2 

Mo-Pac 

ICG 

Mo-Pac 

Mo-Pac 

Mo-Pac 

ICG 

796,161 
1  196  133 

Consolidation  Coal  Co.,  BS  #4 

71,745 
2  772  316 

Amax  Coal  Co.,  Leahy 

2,327,537 
290  754 

M&l  . 

Total 

11,090,406 

11,090,406 

RANDOLPH  COUNTY 

954,876 
1,859,542 
2,964,394 

303,236 
1,046,803 

775,880 

954  876 

Peabody  Coal  Co.,  Baldwin 

IC 

Peabody 

Mo-Pac 

ICG 

Ml 

ICG 

ICG 

1  859  542 

Peabody  Coal  Co.,  Pit  #6 

2  964  394 

303  236 

Zeigler  Coal  Co.,  Spartan 

1,046,803 
775  880 

Total 

7,904,731 

7,904,731 

ST.  CLAIR  COUNTY 

Peabody  Coal  Co.,  Pit  #3 

448,825 
1,982,082 

448  825 

Peabody  Coal  Co.,  River  King  U/G 

1  982,082 

Total 

2,430,907 

2,430,907 

SALINE  COUNTY 

213,678 
616,355 
392,265 

96,372 

448,953 

120,780 

3,382 

45,488 

213,678 

Sahara  Coal  Co.,  #20 

ICG 

616,355 
392,265 

Sahara  Coal  Co.,  #21 

ICG 

96,372 
448,953 

ICG 

120,780 

Jader  Fuel  Co.,  #1 

Brown  Bros.  Excavating 

ICG-  Rock  Island  .... 
Conrail 

BN 

3,382 
45,488 

Total 

1,937,273 

1,937,273 

STARK  COUNTY 

Midland  Coal  Co.,  Allendale 

167,327 

167,327 
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II  PRODUCTION -TABLE  11 -(Concluded) 


Operators 

Names  of  railroads 

Tons 
shipped 

to 
market 

Tons 
sold  to 

railroads 
serving 

mines 

Tons 
sold  to 
railroads 

not 
serving 
mines 

Total  tons 
handled 

by 
railroads 

WABASH  COUNTY 

1,820,738 

1 ,820,738 

WILLIAMSON  COUNTY 

157,367 

555,609 

504,044 

562,685 

64,984 

33,767 

242,529 

118,779 

1,403 

36,951 

115 

1 57,367 

Zeigler  Coal  Co.,  #4    

ICG 

C  &  El 

555,609 
504,044 

Freeman  United  Coal  Mng.  #4 

C&  El 

562,685 

IC 

MP 

ICG 

65,099 

33,767 

242,529 

118,779 

Jader  Fuel  Co.,  #2 

E  &  B  Coal  Co 

ICG-  Rock  Island  .... 

1,403 
36,951 

Total 

2,278,118 

115 

2,278,233 

47,751,925 

6,907 

47,758,832 

37 


II  PRODUCTION-TABLE  12- 
SPECIAL  PREPARATION  PLANTS 


Name  of  operator 


Address 


Type  and  make  of  installation 


Tonnage 

prepared 

or  capacity 

of  plant 


Amax  Coal  Co.,  Delta 

Amax  Coal  Co.,  Leahy 

Amax  Coal  Co.,  Sun  Spot 

Consolidation  Coal  Co.,  BS  #2  .  .  .  . 
Consolidation  Coal  Co.,  BS  #3  .  .  . 
Consolidation  Coal  Co.,  BS  #4  .  .  .  . 
Consolidation  Coal  Co.,  BS  #5  .  .  .  . 
Consolidation  Coal  Co.,  Norris  .  .  .  . 
Freeman  United  Coal  Mng.  Co., 

Crown  II  Mine 

Freeman  United  Coal  Mng.  #3  .  .  .  . 

Freeman  United  Coal  Mng.  #4  ...  . 
Freeman  United  Coal  Mng.  #6  .  .  .  . 
Freeman  United  Coal  Mng.  #11... 
Freeman  United  Coal  Mng.  #17  .  .  . 

Harrisburg  Coal  Co 

Inland  Steel  Coal  Co 

Midland  Coal  Co.,  Allendale 

Midland  Coal  Co.,  Elm  #1    

Midland  Coal  Co.,  Mecco 

Monterey  Coal  Co.,  #1 

Old  Ben  Coal  Co.,  #21 

Old  Ben  Coal  Co.,  #26 

Peabody  Coal  Co.,  #10 

Peabody  Coal  Co.,  Eagle  Surface  .  . 

Peabody  Coal  Co.,  Eagle  #2 

Peabody  Coal  Co.,  River  King  #3  .  . 
Peabody  Coal  Co.,  River  King  U/G  . 
Peabody  Coal  Co.,  Will  Scarlet   .  .  . 

Robertson  &  Assoc.  "Eads" 

Sahara  Coal  Co.,  #6,  #21,  #21 

Southwestern  II.  Coal,  Captain.  .  .  . 
Southwestern  II.  Coal,  Streamline  . 

Zeigler  Coal  Co.,  #4 

Zeigler  Coal  Co.,  Murdock 

Zeigler  Coal  Co.,  Spartan  #2 


Marion 

Campbell  Hill .  . 

Vermont 

DuQuoin 

Sparta 

Cutler 

DeSoto 

Norris 

Virden 

Waltonville  .  .  . 

Marion 

Waltonville  .  .  . 

DuQuoin 

Canton 

West  Frankfort. 

Sesser 

Wyoming 

Peoria 

Victoria 

Carlinville 

Sesser 

Sesser 

Pawnee 

Shawneetown  . 
Shawneetown  . 
New  Athens.  .  . 

Freeburg 

Stonefort 

Mt.  Vernon  .  .  . 
Harrisburg  .... 

Percy 

Percy 

Johnston  City  . 

Murdock 

Sparta 


Mechanical  Jig  Type 731,056 

Crushing  Jig  Type  Washing 2,661,775 

Heavy  Media  Fluid  Bed  Washing  Type 743,524 

Jig  Washing  Plant 1 ,283,896 

Jig  Washing  Plant  and  Air-Water  Wash  Box 955,074 

Jig  Washing  Plant  and  Water  and  Air  Wash  Boxes  .  .  .  2,803,199 

Dense  Medium  (Magnetite)  Preparation  Plant 434,850 

J.  0.  Lively  Washed  and  Centrifical  Dried 876,365 

Jig  Washing  Plant 476,586 

Deduster,  Heavy  Media,  Jig,  Heavy  Media 

Cyclones  &  Froth  Flota 1,613,004 

Roberts  &  Schaefer  Heavy  Media 729,185 

Heavy  Media  Washed 1,159,797 

Koppers  Rheolaveur 1 ,091 ,773 

Neldo  Heavy  Media 1 ,055,999 

Deister  Table 73,047 

Modern  Preparation  Plant 1,894,893 

Jig  Washed 298,319 

McNally  Pittsburg  Preparation 929,483 

McNally  Pittsburg 1,534,248 

Baum  Jig  Type  Preparation  Plant 2,780,421 

Heavy  Media  Cyclones  Froth  Flotation, 

Mogul  Jig  Type 1,533,026 

Heavy  Media  Cyclones  Froth  Flotation, 

Mogul  Jig  Type 1,571,755 

Jig  Washer  and  Vibrator  Type 3,278,065 

McNally-Pittsburg  Preparation  Plant 527,064 

Cyclone  Plant 1,324,826 

McNally  Pittsburg  Preparation 448,825 

McNally  Pittsburg  Preparation 1,982,082 

Link  Belt-Bawn  Type  Jigs 512,839 

Washer  Plant 504,430 

Entire  production  washed  at  Central  Washing  Plant  .  . 

McNally  Pittsburg  Washer 3,537,959 

McNally  Pittsburg  Washer 1,451,566 

McNally  Jig  Washer 507,701 

McNally  #223  Washer 1,450,268 

McNally  Pittsburg  West  Wash 807,813 
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II  PRODUCTION-TABLE  13-PHYSICAL  AND  MECHANICAL 


Index 
No. 

County,  name  of  operator  and  mine 

Post  Office 
address 
of  mine 

Tons  of  coal 

produced 

in  1976 

Number 

of 

seam 

Thickness 
of  seam 
in  feet 

CHRISTIAN  COUNTY 

S-8 

Peabody  Coal  Co.,  #10 

DOUGLAS  COUNTY 

Pawnee 

3,278,065 

6 

7'2" 

S-1 

Zeiqler  Coal  Company  Murdock 

Murdock 

1,450,268 

6 

T 

S-3 

Zeigler  Coal  Company  #5 

FRANKLIN  COUNTY 

Murdock 

1,326,488 

6 

T 

S-23 

Old  Ben  Coal  Co.,  #21   

Sesser 

Benton 

Sesser 

1,533,026 
1,822,894 
1,571,755 

6 
6 
6 

8' 

S-25 
S-26 

Old  Ben  Coal  Co.,  #24 

Old  Ben  Coal  Co.,  #26 

8' 

8' 

FULTON  COUNTY 

S  45 
S-43 

S-44 
S-26 

"Midland  Coal  Co.,  Rapatee  Mine 

Amax  Coal  Co.,  Sun  Spot 

Consolidation  Coal  Co.,  Norris 

Freeman  United  Coal  Mng.  #17 

GALLATIN  COUNTY 

Middlegrove  .  . 
Vermont 

Norris 

Canton 

212,830 
743,524 

876,365 
1,055,999 

5 
2 
5 
5 
5 

3'8" 

2'1" 
47" 
4'6" 
4'6" 

S3 

Shawneetown  . 
Shawneetown  . 

1,324,826 
527,064 

5 

6 

Davis 

Dekovin 

5'6" 

S-1 

Peabody  Coal  Co.,  Eagle  Surface 

3'6" 
3'6" 

3'2" 

JACKSON  COUNTY 

S-3 
S-9 

L  74 

L  75 
L-75* 

Central  States  Mining  "Elk" 

Consolidation  Coal  Co.,  Burning  Star  #5  .  . 
3  States  Trucking,  Oraville  #2 

3  States  Trucking,  DeSoto  #3 

3  States  Trucking,  Vergennes  #4 

JEFFERSON  COUNTY 

Marion 

DeSoto 

Oraville 

DeSoto 

Vergennes .... 

56,254 
434,850 
193,169 

8,693 
68,508 

5 

5&6 

Murphys- 

boro 

6 

6 

4'6" 
9' 

6' 

5' 

S-3 
S-6 
S-5 

Freeman  United  Coal  Mng.,  Orient  #3.  .  .  . 
Freeman  United  Coal  Mng.,  Orient  #6.  .  .  . 
Inland  Steel  Coal  Co 

Waltonville.  .  .  . 
Waltonville.  .  .  . 

Sesser 

Mt.  Vernon.  .  .  . 

1,613.004 

1,159,797 

1,894,893 

504,430 

6 

6 

6 

Opdyke 

9' 
7' 
9' 

S  7 

Robertson  &  Associates  "Eads" 

2' 

KNOX  COUNTY 

S  4 

Midland  Coal  Co.,  Mecco 

MACOUPIN  COUNTY 

Victoria 

1,534,248 

6 

3'2" 

S-20 

Freeman  United  Coal  Mng., 

Virden 

Carlinville 

476,586 
2,780,421 

6 
6 

6'8" 

S-19 

Monterey  Coal  Co 

7'3" 

MONTGOMERY  COUNTY 

S-5 

Consolidation  Coal  Co.,  Hillsboro 

PEORIA  COUNTY 

Coffeen 

1,784,478 

6 

7'2" 

S-4 

Midland  Coal  Co.,  Elm  Pit  Mine 

Peoria 

716,653 

5&6 

3'8" 
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CHARACTERISTICS  OF  ALL  MINES -1976 


Depth 
surface 

to 
seam 

Long 
wall 
or 
pillar 
and 
room 

Mining 

Haulage 

Hoisting 

Loading 

Open  or 
closed 
lights 

Total  tons 

of  coal 

produced 

since  mine 

opened 

Shaft, 
slope, 

drift 
or 

strip 

Hand, 
machine 
or  both 

Hand, 
machine 
or  both 

Q] 

C 

t    Q) 

i-    c 
TO    <D 

a>  o_ 
>  o 

Slope 

340' 

P&R 

Machine 

Belt 

Electric 

Machine 

Closed 

104,967,602 

1952 

Shaft  & 
Slope 
Shaft  & 
Slope 

180' 
215' 

P&R 
P&R 

Machine 
Machine 

Belt 
Belt 

Electric 
Electric 

Machine 
Machine 

Closed 
Closed 

8,551,852 
3,316,963 

1946 
1973 

Shaft 
Shaft 
Shaft 

656' 
666' 
65V 

Panel 
Panel 
Panel 

Machine 
Machine 
Machine 

Belt 
Belt 
Belt 

Electricx 

Electric 

Electric 

Machine 
Machine 
Machine 

Closed 
Closed 
Closed 

35,684,594 
25,977,178 
15,330,004 

1960 
1965 
1968 

Strip 

Strip 
Strip 
Strip 

70' 

61' 

22' 

59'  -90' 

60'- 110' 

Strip 

Strip 
Strip 
Strip 

212,830 

11,027,535 

8,781,607 

47,657,106 

1976 

1962 
1969 
1962 

Slope 
Strip 

250' 
40'-80' 
60' -80' 
20'-40' 

P&R 

Strip 

Machine 

Belt 

Electric 

Machine 

Closed 

2,835,679 
1,021,787 

1969 

Strip 
Strip 

45' 
120' 

Strip 
Strip 

177,410 
434,850 

1972 
1976 

Strip 
Strip 
Strip 

35' 
35' 

Strip 
Strip 
Strip 

193,169 

8,693 

68,508 

1975 
1976 
1976 

Slope 
Shaft 
Shaft 
Strip 

800' 

792' 

733' 

25'-30' 

P&R 
P&R 
P&R 
Strip 

Machine 
Machine 
Machine 

Belt 
Belt 
Belt 

Electric 
Electric 
Electric 

Machine 
Machine 
Machine 

Closed 
Closed 
Closed 

63,851,248 

12,584,254 

16,132,522 

4,361,867 

1951 
1968 
1966 
1970 

Strip 

52.5' 

Strip 

1,534,248 

1956 

Shaft  & 
Slope 
Shaft  a 
Slope 

330' 
300' 

Entry 
&  Rooms 

P&R 

Machine 
Machine 

Belt 
Belt 

Electric 
Electric 

Machine 
Machine 

Closed 
Closed 

476,586 
14,227,472 

1976 
1970 

Shaft 

500' 

Room 
&  Panel 

Machine 

Belt 

Electric 

Machine 

Closed 

15,812,546 

1964 

Strip 

78.17' 

Strip 

7,964,364 

1968 
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PRODUCTION-TABLE  13-PHYSICAL  AND  MECHANICAL 


Index 
No. 


County,  name  of  operator  and  mine 


Post  Office 
address 
of  mine 


Tons  of  coal 

produced 

in  1975 


Number 

of 

seam 


Thickness 

of  seam 

in  feet 


S-34 


S  14 
S-33 
S-36 

S-35 


L-11 
S-19 

S-20 
S-23 
S  -7 
S-7 
S-83 


S-94 
S-97 


S-1 
S-56 
S-57 
L-130 
L  131 


S-1 


L-242 


S-1 


S-4 
L-254 
L  13 

S-83 
S-99 
L-256 
S  100 

L-295 
L-255 
L-257 
L-259 
L-260 
L-261 
L-262 


PERRY  COUNTY 

Southwestern  III.  Coal  Corp., 

Captain  Mine 

Freeman  United  Coal  Mng.  #1 1 

Consolidation  Coal  Co.,  Burning  Star  #2  . 
Consolidation  Coal  Co.,  Burning  Star  #4  . 

Amax  Coal  Co.,  Leahy  Mine 

RANDOLPH  COUNTY 

Pine  Ridge  Coal  Co.,  "Harger" 

Consolidation  Coal  Co.,  Burning  Star  #3 

Peabody  Coal  Co.,  Baldwin  Mine 

Peabody  Coal  Co.,  Pit  #6 

Southwestern  III.  Coal  Corp.,  Streamline 

Zeigler  Coal  Co.,  Spartan 

Zeigler  Coal  Co.,  #11 

ST.  CLAIR  COUNTY 

Peabody  Coal  Co.,  Pit  #3 

Peabody  Coal  Co.,  River  King  U/G 

SALINE  COUNTY 

Sahara  Coal  Co.,  #6 

Sahara  Coal  Co.  #20 

Sahara  Coal  Co.  #21 

Jader  Fuel  #1 

Brown  Brothers  Excavating 

STARK  COUNTY 

Midland  Coal  Co.,  Allendale  Mine 

VERMILION  COUNTY 

Lee  Coal  Co 

WABASH  COUNTY 

Amax  Coal  Co.,  Wabash  Mine 

WILLIAMSON  COUNTY 

Amax  Coal  Co.,  Leahy  Mine 

Cold  Water  Coal  Co.  #1 

Oxford  Construction  Co 

Zeigler  Coal  Co.,  Mine  #4 

Freeman  United  Coal  Mining,  Orient  #4   . 

3  States  Trucking,  Carbondale  #1 

Peabody  Coal  Co.,  Will  Scarlet  Mine.  .  .  . 

Harrisburg  Coal  Co 

Jader  Fuel  Co.,  Mine  #2 

F  &  B  Coal  Co 

Williamson  Coal  Co.,  Mine  #2 

Illinois  Coal,  Oil  and  Gas  Co 

Malone  Mine  #1 

D.  D.  Thomas  Mine 


Percy 

DuQuoin  .... 
DuQuoin  .... 
Cutler 

Campbell  Hill  . 


Sparta 
Sparta 

Marissa  .  .  . 
Marissa  .  .  . 

Percy 

Sparta 
Coulterville. 


New  Athens. 
Freeburg  .  .  . 


Harrisburg  .  .  . 
Harrisburg  .  .  . 
Harrisburg  .  .  . 
Shawneetown 
Harrisburg  .  .  . 


Wyoming. 


Oakwood . 


Keensburg  .  . 


Marion 

Herrin 

Marion 

Johnston  City.  . 

Marion 

Carbondale  .  .  . 
Stonefort 

Marion 

Marion 

Carterville  .  .  .  . 

Energy 

Spillertown  .  .  . 
Thompsonville  . 
Stonefort 


3,537,959 

1,091,773 
1,283,896 
2,803,199 

2,661,775 


54,058 
955,074 

1,859,542 

2,964,394 

1,451,566 

807,813 

15,120 


448,825 
1 ,982,082 


830,308 

506,114 

591,637 

83,222 

49,358 


298,319 


79,058 


1 ,822,854 


731 ,056 

21,506 

8,332 

507,701 

729,285 

60,760 

512,839 

73,047 

90,776 

53,521 

209,859 

1,117 

1,334 

7,977 


#5 

47" 

#6 

6'0" 

6 

6*3" 

6 

6'0" 

5 

3'10" 

6 

5'11" 

5&6 

3*11.8" 

57.9" 

6 

6' 

5 

57" 

6 

60" 

6 

6*6" 

6 

6*4" 

5&6 

62"- 77 

6 

6'6" 

6 

T 

#6 

6'6" 

#6 

6'6" 

#6 

4*6" 

#5 

5*10" 

#5 

4'4" 

2&3 

3*0" 

#2 

4*2" 

6 

6 

New 

Burnside 

6 

6 

5 

Davis 

Dekovan 
5 
6 
5 
5 
6 
Unk 
4 


3'6" 


6'0" 


7'6" 


5'0" 
9' 

3' 
8'0" 
5'6" 

6' 

6'6" 

4*2" 

5' 10" 

3' 10" 

40" 

8" 

2'6" 

2'2" 


"Peabody  Coal  Company,  Pit  #6,  Randolph  County 
Peabody  Coal  Company,  Pit  #3,  St.  Clair  County 

Tonnage  in  previous  tonnage  reports 
shown  in  St.  Clair  County  — 
Tonnage  now  shown  for  both  pits. 
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CHARACTERISTICS  OF  ALL  MINES- 1976- (Concluded) 


Mining 

Haulage 

Hoisting 

Loading 

Shaft, 
slope, 

drift 
or 

strip 

Depth 
surface 

to 
seam 

Long 

wall 

or 

pillar 
and 

room 

Hand, 
machine 
or  both 

Hand, 
machine 
or  both 

Open  or 
closed 
lights 

Total  tons 

of  coal 

produced 

since  mine 

opened 

„ 

c 

t    0) 
k.   c 
to    CD 
<D    Q. 
>    O 

Strip 
Strip 
Strip 

50.90 

79.46 

75' 

76' 

Strip 
Strip 
Strip 

53,574,607 
64,770,709 
34,160,089 

1964 
1929 
1950 

Strip 

70' 
44  0' 

Strip 

7,866,668 

1973 

Strip 

65.2' 

Strip 

14,215,570 

1971 

Strip 

40' 
66' 

Strip 

116,979 

1975 

Strip 

Slope 

Strip 

56' 

125' 

80' 

81' 

Strip 

P&R 

Strip 

Machine 

Belt 

Electric 

Machine 

Closed 

14,581,300 
6,873,615 
2,964,394 

1966 
1972 
1957 

Strip 

Slope 

Slope 

63' 
200' 
210' 

Strip 
P&R 
P&R 

Machine 
Machine 

Belt 
Belt 

Electric 
Electric 

Machine 
Machine 

Closed 
Closed 

49,375,023 

18,300,811 

15,120 

1936 
1952 
1976 

Strip 
Slope 

82.47' 
115' 

Strip 
Slope 

Machine 

Belt 

Electric 

Machine 

Closed 

•9,586,757 
11,120,014 

1960 
1970 

Strip 

Slope 

Slope 

Strip 

Strip 

45'110' 

223' 

240' 

30' 

45' 

Strip 

P&R 

P&R 

Strip 

Strip 

Machine 
Machine 

Belt 
Belt 

Electric 
Electric 

Machine 
Machine 

Closed 
Closed 

28,293,042 

3,445,182 

3,310,756 

454,186 

325,126 

1936 
1970 
1971 
1971 
1971 

Strip 

65'-80' 

Strip 

298,319 

1960 

Strip 

18' 

Strip 

94,474 

1975 

Slope 

700'- 1,000' 

P&R 

Machine 

Belt 

Electric 

Machine 

Closed 

3,871,045 

1973 

Strip 
Strip 

76.1' 
40' 

Strip 
Strip 

29,639,549 
82,832 

1946 
1972 

Strip 
Slope 
Slope 
Strip 

20' 
232' 
275' 

40' 

Strip 
P&R 
P&R 
Strip 

Machine 
Machine 

Belt 
Belt 

Electric 
Electric 

Machine 
Machined 

Closed 
Closed 

10,171 

26,093,506 

26,587,496 

860,926 

1975 
1943 
1952 
1974 

Strip 

P&R 

Strip 

Strip 

Strip 

Strip 

Strip 

Strip 

75' 
125' 
40' 
40'-45' 
40' 
25' 
15' 
20' 

Strip 

P&R 

Strip 

Strip 

Strip 

Strip 

Strip 

Strip 

Machine 

Belt 

Electric 



Machine 

Closed 

17,826,985 

1 ,474,249 

153,654 

138,286 

209,859 

3,401 

1,334 

7,977 

1953 
1949 
1975 
1974 
1975 
1975 
1976 
1976 
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PRODUCTION -TABLE  14-TOTAL  PRODUCTION  OF 
COAL  IN  TONS  BY  COUNTIES,  1882-1976 


County 


1976 
production 


Total 

production 

to  date 


County 


1976 
production 


Total 

production 

to  date 


Adams 

Bond 

Brown 

Bureau 

Calhoun  .  .  .  . 

Cass 

Christian.  .  .  . 

Clark 

Clay 

Clinton 

Coles 

Crawford  .  .  . 
Douglas 

Edgar 

Effingham.  .  . 
Franklin 

Fulton 

Gallatin 

Greene 

Grundy 

Hamilton  .  .  . 
Hancock.  .  . . 

Hardin 

Henry 

Jackson  .  .  .  . 

Jasper  

Jefferson  .  .  . 

Jersey 

Johnson. . . . 
Kankakee .  .  . 

Knox 

LaSalle 

Livingston  .  . 

Logan 

Macon 

Macoupin.  .  . 
McDonough. 
McLean  .  .  .  . 
Madison.  .  .  . 

Marion 

Marshall 


3,278,065 


2,776,756 


4,927,675 
2,888,718 
1,851,890 


761,474 
5,172,124 

1,534,248 
3,257,007 


341,914 

7,355,569 

65,347 

53,823,055 

96,247 

212,477 

316,646,818 

4,482 

801 

38,656,325 

198,932 

45,400 

21,868,815 

915,698 

796 

596,331,724 

294,251,479 

25,113,602 

693,191 

40,872,430 

22,097 

771,281 

40 

22,910,053 

98,398,484 

23,739 

101,130,163 

120,350 

302,808 

19,192,105 

62,920,285 

65,547,638 

10,111,437 

14,533,376 

1 1 ,000,468 

280,688,748 

2,634,903 

5,544,139 

164,295,772 

39,247,722 

12,516,141 


Menard 

Mercer 

Monroe 

Montgomery. 

Morgan 

Moultrie 

Peoria 

Perry 

Pike 

Pope 

Putnam 

Randolph  .  .  . 
Richland 
Rock  Island.  . 

St.  Clair 

Saline 

Sangamon  .  . 
Schuyler.  .  .  . 

Scott 

Shelby 

Stark   

Tazewell .... 
Vermilion  .  .  . 
Wabash 

Warren 

Washington  . 

White 

Williamson  .  . 
Woodford.  .  . 
Will 


1,784,478 


716,653 
11,378,602 


8,107,567 


2,430,907 
2,060,639 


298,319 

79,058 
1,822,854 


3,009,110 


Total  Prod.  1976 
Total  1882  1976 
Est.  Prod.  1833-1881  . 
Total  Prd.  1833-1976. 


58,136,144 


12,462,005 

15,519,862 

8,284 

130,876,916 

190,787 

2,032,236 

92,264,013 

318,624,408 

5,081 

23,747 

10,071,893 

139.325,143 

154 

3,846,169 

343,515,349 

247,459,518 

233,449,607 

7,747,691 

612,476 

4,119,763 

9,459,149 

17,633,802 

165,051.447 

4,069,271 

685,466 

18,165,386 

1,676,741 

417,935,178 

7,810,160 

37,553,733 


4,553,861,765 

73,386,123 

4,627,247,888 


PRODUCTION-TABLE  15-SUMMARY  OF  THE  VARIOUS 
SEAMS  OF  COAL,  KIND  OF  OPENING,  MANNER  OF 
WORK,  AND  TONS  PRODUCED  FROM  EACH  SEAM 


Number  of 

Kind  of  opening 

Manner  of  work 

Number 
of 

Pillar 

Long- 

Total  tons 

seam 

Counties 

Mines 

Shaft 

Drift 

Slope 

Strip 

&  room 

wall 

Strip 

produced 

2 

2 

3 

3 

3 

876,104 

4 

1 

1 

1 

1 

7,977 

5 

6 

11 

4 

7 

5 

7 

6,844,066 

6 

15 

41 

9 

10 

22 

11 

22 

49,108,835 

7 

1 

1 

1 

1 

79,058 

Opdyke 

1 

1 

1 

1 

504,430 

(Davis 

Dekovan) 

1 

1 

1 

1 

512,839 

Murphys 

boro 

1 

1 

1 

1 

193,169 

Unk 

1 

1 

1 

1 

1,334 

New 

Burnside 

1 

1 

1 

1 

8,332 

Total .  .  . 

62 

9 

14 

39 

16 

39 

58,136,144 
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Labor  and  Employment 
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ACCIDENTS 


III  LABOR  &  EMPLOYMENT-TABLE  17-COMPARATIVE 

STATISTICS  OF  FATAL  AND  NON-FATAL  ACCIDENTS 

FOR  THE  PERIOD  1928  TO  1976  INCLUSIVE,  NON-FATAL 

ACCIDENTS  OF  7  DAYS  OR  MORE  LOST  TIME 


Accidents 


Year 


1928 

1929 

1930 

1931 

1932  . 

1933 

1934  . 

1935  . 
1936 

1937  . 

1938  . 

1939  . 

1940  . 

1941  . 

1942  . 

1943  . 

1944  . 

1945  . 

1946  . 

1947  . 
1948 

1949  . 

1950  . 

1951  . 

1952  . 

1953  . 

1954  . 

1955  . 

1956  . 

1957  . 

1958  . 

1959  . 

1960  . 

1961  . 

1962  . 

1963  . 

1964  . 

1965  . 

1966  . 

1967  . 

1968  . 

1969  . 

1970  . 

1971  , 

1972  . 

1973  . 

1974  . 

1975  . 
1976 


Fatal 


139 
109 
112 
90 
114 
71 
86 
82 
93 
83 
84 
80 
83 
92 
94 
97 
87 
75 
61 
204 
68 
38 
45 
154 
31 
28 
23 
18 
20 
21 

9 
10 
10 

7 
20 
16 

9 
13 

9 
20 
15 
12 
15 
15 
11 

6 
12 


Non-fatal 


5,785 

6,621 

5,106 

3,800 

2,643 

3,018 

3,133 

3,147 

3,165 

2,887 

2,240 

1,887 

2,091 

2,096 

2,546 

3,017 

3,578 

3,350 

2,908 

2,618 

2,270 

1,658 

1,629 

1,494 

1,122 

920 

736 

651 

665 

542 

449 

475 

385 

368 

418 

445 

435 

468 

474 

524 

494 

521 

618 

535 

607 

488 

465 

577 

721 


Tons  mined  to  one- 


Fatal 


404,396 

560,805 

482,456 

501,696 

299,205 

539,720 

485,164 

548,942 

553,504 

655,810 

504,612 

595,343 

624,603 

601,801 

710,066 

756,131 

889,655 

979,292 

1,045,362 

334,927 

973,041 

1,253,431 

1,272,940 

356,297 

1,475,890 

1,641,647 

1,816,337 

2,539,531 

2,390,202 

2,222,995 

4,864,125 

4,537,463 

4,582,063 

6,447,503 

2,417,696 

3,227,652 

6,092,720 

4,479,421 

7,023,633 

3,240,739 

4,142,872 

5,402,715 

4,325,607 

3,894,349 

5,956,490 

10,258,111 

4,839,387 

7,442.377 

19,378,715 


Non-fatal 


9,392 

9,232 

10,580 

11,854 

12,884 

12,697 

13,318 

14,304 

16,263 

18,854 

18,923 

25,240 

20,020 

26,414 

25,784 

24,317 

21,632 

21,924 

20,552 

26,098 

29,148 

28,727 

35,164 

36,727 

40,778 

49,963 

57,622 

70,217 

71,886 

86,131 

97,499 

95,525 

119,015 

122,643 

115,679 

116,050 

126,056 

124,428 

133,360 

123,692 

125,796 

124,439 

104,990 

109,187 

107,943 

126,124 

124,887 

103,187 

80,633 


Employees  to  one  - 


Fatal 


471 

538 

500 

595 

552 

683 

576 

599 

528 

561 

516 

511 

447 

406 

319 

339 

369 

414 

532 

160 

484 

827 

690 

190 

768 

677 

725 

757 

647 

609 

1,265 

1,089 

1,053 

1,278 

439 

556 

1,009 

676 

999 

440 

636 

799 

681 

704 

1,022 

1,902 

1,039 

1.706 

4,911 


Non-fatal 


11 
9 
11 
14 
19 
16 
16 
16 
16 
16 
19 
22 
18 
18 
14 
11 
9 
9 
11 
12 
14 
19 
19 
20 
21 
21 
23 
21 
19 
24 
25 
23 
27 
24 
21 
20 
21 
19 
19 
17 
19 
18 
17 
20 
19 
23 
27 
24 
21 
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III  LABOR  AND  EMPLOYMENT-TABLE  19-FATAL 
ACCIDENTS  BY  OCCUPATION  AND  CAUSES,  1976 
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LABOR  AND  EMPLOYMENT-TABLE  20-CAUSES  OF 
FATAL  ACCIDENTS  BY  YEARS- 1882-1976 
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LABOR  AND  EMPLOYMENT-TABLE  20-CAUSES  OF 
FATAL  ACCIDENTS  BY  YEARS- 1882-1976 
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II  LABOR  &  EMPLOYMENT-TABLE  21 -COMPARATIVE 
STATISTICS  OF  FATAL  ACCIDENTS  FOR  THE  PERIOD 
1967  TO  1976  INCLUSIVE  AND  TONS  MINED  TO  ONE 

MAN  KILLED 
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4,325,607 
3,894,350 

1972 

1973 

1974 

1975 

1976 

11 
6 
12 
8 
3 

65,521,394 
61,548,670 
58,072,640 
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7,570,447 
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SUMMARY  OF  FATAL  ACCIDENTS 
1976 

Mr.  Carl  Eugene  Brown,  age  59,  married,  one  dependent,  came 
to  his  death  by  being  pinned  against  a  coal  rib  by  a  conveyor,  at 
approximately  12:20  P.M.,  Thursday,  March  18,  1976,  while  in 
the  performance  of  his  duties  as  Utility  Tractor  Operator  at  the 
Old  Ben  Coal  Company,  Mine  #24,  Benton,  Franklin  County, 
Illinois. 

Mr.  Brown  was  staggering  David  Easley  through  his  regular 
lunch  period.  The  #2  Bleeder  had  been  mined  with  a  Joy  10CM 
with  a  cutting  width  of  1 2'  1 0"  to  a  depth  of  301 '  and  at  the  time 
of  the  accident,  the  operators,  Donald  Gray  and  Carl  Brown  were 
in  the  process  of  moving  the  machine  out  to  notch  a  crosscut  at 
the  279'  station.  Mr.  Gray  stated  that  when  he  started  to  move  out 
of  the  face  area,  he  swung  the  conveyor  to  the  right.  This  is 
customary  so  that  the  cable  can  be  placed  over  the  tail  to  prevent 
slack  cable  from  being  run  over  by  the  machine.  He  also  stated  he 
had  encountered  difficulty  in  moving  back,  and  had  done 
considerable  maneuvering  to  get  the  location  of  the  notch. 

At  the  time  of  the  accident  a  shuttle  car  operated  by  Tom 
Adkins,  Repairman,  was  going  through  the  last  open  crosscut  on 
his  way  back  to  the  machine  when  he  saw  the  reflection  of  Mr. 
Brown's  light  flagging  him  to  stop.  He  continued  through  the 
crosscut  and  upon  stopping  in  the  entry,  noticed  that  Mr.  Brown 
was  pinned  against  the  coal  rib  by  the  conveyor. 

Mr.  Brown  was  immediately  placed  on  a  stretcher,  then  placed 
on  the  Emergency  Motor  and  taken  to  the  bottom,  placed  on  the 
cage  and  removed  to  the  surface  where  an  ambulance  was  waiting. 
Mr.  Brown  was  taken  to  the  Christopher  Hospital  and  was  met  by 
Dr.  T.  Castro,  and  Dr.  E.  Siroy.  Dr.  Castro  pronounced  Mr.  Brown 
dead  at  1:30  P.M. 


Mr.  Richard  Lee  Goolsby,  age  30,  married,  three  dependents, 
came  to  his  death  by  electrical  shock  at  approximately  5:50  A.M., 
Friday,  September  10,  1976,  while  in  the  performance  of  his 
duties  as  Maintenance  Foreman  at  Peabody  Coal  Company,  Eagle 
#2  Mine,  Shawneetown,  Gallatin  County,  Illinois. 

Mr.  Goolsby  and  Mr.  Mike  McDonald,  Repairman,  were  working 
on  a  Methane  Monitor,  which  had  a  malfunction  on  a  10  Loading 
Machine,  in  the  Main  North  Section  of  the  Mine.  They  had  taken 
the  cover  off  of  the  power  pack  box  and  checked  the  power  and 
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the  monitor.  They  tried  a  new  monitor  which  would  not  work, 
and  decided  after  all  of  the  checking  that  the  trouble  was  in  the 
7th  conductor  plug.  Mr.  Goolsby  was  in  the  canopy  of  the  loader 
when  they  decided  to  change  the  7th  conductor  plug,  and  while 
unplugging  the  7th  conductor  lead  from  the  power  box  to  the 
methane  monitor,  Mr.  Goolsby's  left  hand  came  in  contact  with 
the  fuse  clip  in  the  440  volt  power  box  and  he  was  electrocuted. 


Mr.  Albert  E.  Stratman,  age  63,  married,  one  dependent,  came 
to  his  death  at  approximately  6:15  A.M.,  Tuesday,  December  7, 
1976,  from  a  roof  fall,  while  in  the  performance  of  his  duties  as 
Section  Foreman  at  the  Freeman  United  Coal  Mining  Company, 
Orient  Mine  #6,  Waltonville,  Jefferson  County,  Illinois. 

Mr.  Stratman  was  in  the  2nd  North  West  off  the  Main  North. 
Mr.  Bill  Dann  lowered  the  scoop  on  miner  and  was  moving  back  in 
pushing  loose  coal  when  Mr.  Stratman  passed  him  sounding  the 
roof.  He  got  about  5  ft.  in  by  the  operator  when  a  piece  of  coal 
bumped  loose  rolling  down,  pinning  Mr.  Stratman  between  it  and 
control  panel  of  the  miner. 
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LABOR  &  EMPLOYMENT-TABLE  23 
WORKING  TIME-ALL  MINES 


Average  Days  Worked 

1975 

1976 

Increase  (+) 
Decrease  (-) 

Percent  of 
Increase  (+) 
Decrease!  -) 

All  Mines 

205               212 

+7 

+3.3 

LABOR  &  EMPLOYMENT-TABLE  24 
EMPLOYEES-ALL  MINES 


Number  Employed 

Gain(  +  ) 
Loss  (-) 

1975 

1976 

Percent  of 
Gain(+) 
Loss  (-) 

13,646 

14,731 

+1,085 

+7  4 
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IV  MECHANIZATION -TABLE  25-MACHINE  MINING  FOR  THE 
PERIOD  1928  TO  1976  INCLUSIVE,  ALL  MINES 


Entire  Ou 

tput 

Part  of  Oi 

tput 

Tota 

Per  cent  of 

Ma- 

Ma- 

Ma- 

Year 

Mines 

chines 

Tons 

M 

ines   chines 

Tons 

Mines 

chines 

Tons 

Mines 

Tons 

1928 

84 

1,245 

25,134,248 

55      813 

19,506,953 

139 

2,058 

44,641,201 

67.5 

82.2 

1929 

92 

1,324 

31,883,147 

47      665 

18,476,517 

139 

1,989 

50,359,664 

69.5 

85.2 

1930 

90 

1,100 

26,629,055 

37      506 

13,082,958 

127 

1,606 

32,712,013 

68.6 

62.9 

1931 

85 

1,103 

28,190,836 

36      282 

5,425,234 

111 

1,385 

33,616,070 

66.5 

78.0 

1932 

81 

989 

19,599,599 

21      155 

2,986,486 

102 

1,144 

22,586,085 

53.0 

71.9 

1933 

79 

905 

25,237,315 

15      109 

2,015,606 

94 

1,014 

27,252,921 

59.1 

77.0 

1934 

87 

929 

27,231,330 

14      113 

2,411,683 

101 

1,042 

29,733,013 

58.7 

76.9 

1935 

88 

903 

28,985,205 

15      107 

2,144,948 

103 

1,010 

31,130,153 

56.5 

75.2 

1936 

93 

981 

32,700,420 

15       81 

3,127,236 

108 

1,062 

35,827,656 

61.4 

78.8 

1937 

90 

884 

33,816,349 

13       43 

740,231 

103 

927 

34,031,392 

61.3 

64.9 

1938 

92 

835 

26,628,552 

7       23 

310,720 

99 

958 

26,939,302 

61.7 

63.6 

1939 

92 

746 

30,312,078 

5       9 

285,292 

97 

755 

30,597,370 

66.4 

71.2 

1940 

124 

901 

34,680,322 

1        2 

42,870 

125 

903 

34,723,192 

90.0 

74.0 

1941 

84 

957 

37,951,424 

4       22 

197,712 

88 

979 

38,149,136 

86.0 

68.9 

1942 

116 

818 

46,428,214 

4       5 

71,643 

120 

823 

46,499,857 

85.0 

70.7 

1943 

100 

656 

51,090,624 

100 

658 

51,090,624 

21.0 

72.2 

1944 

189 

812 

56,178,300 

189 

812 

56,178,300 

49.7 

72.5 

1945 

184 
201 

780 
798 

53,999,655 
46,660,727 

1        2 

184 
202 

780 
800 

53,999,655 
46,714,916 

48.4 
54.8 

73.5 

1946 

54,189 

73.4 

1947 

184 
174 

700 
697 

48,791,054 
46,373,080 

12       25 

184 
186 

700 
722 

48,791,054 
46,655,924 

52.1 
54.3 

71.4 

1948 

282,844 

70.5 

1949 

176 

694 

32,890,158 

8       17 

103,326 

184 

711 

32,993,484 

54.6 

75.1 

1950 

170 

656 

37,692,319 

5       15 

74,453 

175 

671 

37,766,772 

50.0 

65.9 

1951 

167 

604 

36,016,095 

4       11 

65,163 

171 

615 

36,081,258 

56.6 

65.8 

1952 

151 

508 

28,788,980 

151 

508 

28,788,980 

57.4 

62.9 

1953 

127 

388 

29,129,556 

1        1 

1,950 

128 

389 

29,131,506 

55.2 

63.4 

1954 

111 

334 

25,204,139 

3        5 

14,945 

114 

339 

25,219,084 

55.3 

60.4 

1955 

91 

256 

26,935,614 

91 

256 

26,935,614 

45.9 

59.0 

1956 

82 

220 

28,095,001 

1        3 

5,000 

83 

223 

28,100,001 

43.8 

58.8 

1957 

80 
74 
65 
61 
55 
47 
42 
40 
36 
29 
25 
23 
28 
29 
27 
26 
24 
23 
21 
23 

194 

176 

155 

132 

113 

87 

90 

91 

76 

70 

61 

60 

46 

53 

44 

36 

35 

36 

47 

48 

26,767,434 
23,147,089 
23,355,034 
23,099,304 
22,203,257 
23,750,040 
24,426,009 
24,878,351 
25,571,422 
27,132,171 
27,650,000 
26,084,430 
30,172,627 
31,615,570 
29,453,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 

80 

74 
65 
61 
55 
47 
42 
40 
36 
29 
25 
23 
28 
29 
27 
26 
24 
23 
21 
23 

194 

176 

155 

132 

113 

87 

90 

91 

76 

70 

61 

60 

46 

53 

44 

36 

35 

36 

47 

48 

26,767,434 
23,147,089 
23,355,034 
23,099,304 
22,203,257 
23,750,040 
24,426,009 
24,878,351 
25,571,442 
27,132,171 
27,650,000 
26,084,430 
30,172,627 
31,615,570 
29,453,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 

41.0 
41.3 
40.9 
43.0 
43.0 
40.5 
36.2 
37.0 
37.0 
34.5 
32.5 
33.3 
45.2 
45.3 
42.9 
44.1 
42.9 
41.8 
36.8 
37.1 

57.3 

1958 

52.9 

1959. . . 

51.5 

1960 

50.4 

1961 

49.2 

1962 

49.2 

1963 

47.3 

1964 

45.4 

1965 

43.9 

1966 

42.9 

1967 

42.7 

1968 

42.7 

1969 

46.5 

1970 

48.7 

1971 

50.4 

1972 

48.4 

1973 

52.9 

1974 

53.6 

1975 

53.5 

1976 

53.2 
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IV  MECHANIZATION -TABLE  26-NUMBER  OF  MINES  OPERATED 

AND  TOTAL  TONS  MINED;  STRIP  MINES  AND  OUTPUT;  NUMBER 

OF  MINES  USING  MACHINES,  NUMBER  USED  AND  TONNAGE 

UNDERCUT;  NUMBER  OF  MINES  USING  MOTORS  FOR 
UNDERGROUND  HAULAGE,  NUMBER  OF  MOTORS  USED  FOR 
TONS  HAULED;  ALSO  THE  PERCENTAGE  OF  EACH  CLASS- 
SHIPPING  MINES  BY  YEARS- 1907-1968;*  ALL  MINES- 1969-1976 


Mined  in  strip  mines 

Machine  mining 

Motor  hauling 

Number  of — 

Per  cent 

Per  cent 

Per  cent 

■o 

Total 

of- 

Number  of  — 

of 

— 

Number  of — 

of- 

T3 

u> 

ai 

a> 

Year 

a. 

tons 

Tons 

ffi 

C 

c 
in 

yi 

03 

Tons 

^ 

m 

Tons 

c 

Ul 

o 

mined 

</) 

mined 

u> 

I 

n 

c 

undercut 

ui 

CJ 

D 

Ul 

hauled 

D 

"D 

c 

01 

c 

01 

c 

c 

0) 

c 

fj-o 

is  ill 

0) 

c 

c 

O 
o 

c 

in  a> 

5 

2 

s 

o 

^ 

:>  3 

5 

o  c 
1-  =i 

^ 

^ 

5 

O  m 

1907 

411 

46,436,839 

101 

1,105 

14,490,454 

24.6 

31.2 

75 

129 

16,542,575 

18.3 

35.6 

1908 

407 
384 

47,809,730 
47,958,562 

105 
107 

1,106 
1,246 

15,210,443 
16,407,692 

25.7 
27.9 

31.8 

34.2 

88 
96 

185 
210 

19,024,665 
21,892,462 

21.6 
25.0 

398 

1909 

45.6 

1910 

390 

47,225,021 

114 

1,289 

18,176,254 

29.2 

38.5 

106 

229 

23,204,480 

27.2 

49.1 

1911 

387 

48,758,657 

i 

45,153 

3 

.1 

126 

1,430 

19,998.259 

32.6 

41.0 

137 

316 

29,310,173 

35.5 

60.2 

1912 

380 

56,096,695 

5 

53,762 

1.3 

.1 

129 

1,581 

25,550,059 

34.4 

45.5 

165 

381 

37,958,050 

44.0 

67.7 

1913 

371 

60,515,416 

4 

117,790 

1.1 

.2 

140 

1,689 

30,228,520 

38.1 

50.0 

185 

466 

46,194,737 

50.4 

76.5 

1914 

340 

59,279,182 

4 

181,520 

1.2 

.3 

141 

1,828 

31,446,823 

41.2 

53.1 

191 

540 

47,485,729 

56.8 

80.2 

1915 

280 

56,172,566 

2 

195,486 

.7 

.3 

131 

1,686 

34,057,426 

47.1 

60.8 

172 

604 

47,239,554 

62.8 

84.4 

1916 

284 

62,283,236 

3 

344,372 

1.1 

.6 

139 

1,817 

39,312,376 

49.9 

63.5 

176 

648 

53,140,005 

62.6 

85.8 

1917 

324 

77,412,054 

5 

419,475 

1.5 

.6 

151 

1,920 

47,232,880 

47.3 

61.3 

200 

774 

67,196,786 

62.7 

87.3 

1918 

370 

88,306,228 

4 

498,347 

1.1 

.6 

174 

2,054 

50,927,291 

47.5 

57.0 

240 

960 

77,662,619 

65.6 

88.4 

1919 

373 

73,751,721 

3 

393,894 

.8 

.5 

199 

2,124 

42,933,172 

53.8 

58.6 

259 

1,144 

66,686,930 

70.0 

90.9 

1920 

373 

72,409,610 

3 

367,009 

.8 

.5 

208 

2,330 

45,130,629 

56.2 

62.6 

276 

1,228 

66,441,191 

74.6 

92.2 

1921 

389 

78,339,082 

3 

437,007 

.8 

.6 

235 

2,760 

50,243,470 

60.9 

64.5 

280 

1,406 

71,329,567 

72.5 

91.6 

1922 

352 

61,406,093 

5 

533,923 

1.4 

.9 

205 

2,762 

41,168,621 

59.1 

69.3 

232 

1,364 

55,028,080 

70.0 

90.4 

1923 

374 

73,410,837 

6 

895,608 

1.6 

1.2 

241 

3,049 

51,057,868 

65.5 

70.4 

285 

1,547 

70,863,815 

77.4 

97.7 

1924 

329 

70,324,363 

11 

1,184,288 

3.3 

1.7 

215 

3,033 

50,064,304 

67.7 

72.5 

259 

1,565 

65,900,698 

82.7 

95.3 

1925 

255 

10,001,299 

18 

4,722,597 

7.1 

4.7 

165 

2,540 

74,826,359 

69.6 

78.5 

195 

1,360 

92,185,121 

82.3 

96.7 

1926 

244 

67,836,441 

16 

3,482,611 

6.6 

5.1 

149 

2,259 

50,736,684 

65.4 

78.8 

182 

1,288 

61,486,775 

88.0 

95.5 

1927 

241 

44,926,433 

15 

2,756,410 

6.2 

6.1 

151 

2,397 

32,681,281 

66.8 

77.5 

180 

1,250 

40,144,446 

80.0 

95.3 

1928 

206 

54,284,184 

14 

4,113,008 

6.8 

7.6 

139 

2,158 

41,099,267 

72.4 

82.7 

158 

1,182 

49,007,549 

82.3 

97.7 

1929 

200 

59,075,995 

17 

5,250,501 

8.5 

8.9 

139 

1,989 

45,907,547 

76.0 

85.3 

156 

1,281 

52,426,315 

85.2 

97.4 

1930 

185 

51,996,608 

15 

6,220,336 

8.1 

12.0 

129 

1,606 

40,015,407 

75.9 

87.2 

133 

1,201 

41,181,378 

78.2 

87.2 

1931 

167 

43,073,058 

16 

6,548,798 

9.6 

15.2 

111 

1,385 

32,587,944 

73.5 

89.2 

123 

1,205 

35,459,159 

81.4 

97.1 

1932 

162 

31,402,399 

17 

6,628,228 

10.5 

21.1 

102 

1,144 

22,165,199 

70.3 

89.5 

124 

1,117 

24,357,088 

85.5 

98.3 

1933 

159 

35,390,677 

20 

5,599,006 

12.6 

15.8 

94 

1,014 

26,972,132 

67.6 

90.5 

117 

1,044 

29,459,870 

84.2 

98.9 

1934 

172 

38,655,527 

26 

6,008,218 

15.1 

15.5 

101 

1,042 

29,395,102 

58.7 

90.0 

124 

1,156 

32,378,082 

72.1 

83.8 

1935 

182 

41,410,414 

28 

7,481,349 

15.4 

18.1 

103 

1,011 

30,857,109 

60.9 

90.0 

122 

1,137 

33,686,091 

79.2 

98.3 

1936 

176 

47,285,587 

30 

8,873,229 

17.0 

18.8 

108 

1,062 

35,827,656 

74.0 

93.3 

123 

1,240 

37,950,347 

84.4 

98.8 

1937 

168 

48,062,076 

30 

11,176,074 

17.8 

23.3 

103 

927 

34,031,392 

61.3 

92.3 

116 

1,288 

36,341,172 

84.1 

985 

1938 

149 

38,442,859 

25 

10,058,999 

16.8 

26.2 

99 

958 

26,939,302 

66.4 

94.9 

106 

1,251 

27,988,198 

85.5 

72.0 

1939 

146 

42,994,107 

26 

11,295,547 

17.8 

26.3 

92 

740 

30,312,078 

63.0 

95.6 

106 

1,230 

31,318,349 

88.3 

74.0 

1940 

139 

46,071,806 

27 

12,024,635 

19.5 

26.2 

124 

903 

34,734,192 

90.0 

74.0 

124 

1,112 

36,972,431 

89.1 

82.0 

1941 

143 

51,033,319 

30 

13,367,089 

20.4 

26.1 

83 

623 

35,944,467 

56.4 

70.5 

95 

954 

38,012,446 

74.2 

74.5 

1942 

141 

61,124,628 

28 

15,937,681 

19.8 

24.3 

91 

632 

42,571,922 

64.5 

69.8 

107 

1,240 

43,064,306 

76.0 

70.0 

1943 

140 

68,971,621 

26 

15,484,712 

18.0 

22.0 

100 

658 

51,090,624 

70.0 

76.3 

105 

1,335 

51,918,418 

74.4 

75.2 

1944 

157 

73,958,923 

31 

17,108,528 

20.2 

23.1 

102 

684 

54,412,942 

64.5 

73.3 

106 

1,312 

55,060,045 

67.5 

74.4 

1945 

159 

70,322,301 

37 

16,203,763 

23.2 

22.0 

102 

638 

52,234,080 

64.1 

74.5 

102 

1,262 

53,278,465 

64.1 

76.4 

1946 

160 

60,932,785 

36 

14,302,739 

22.5 

23.4 

106 

798 

46,660,727 

66.3 

76.5 

109 

1,337 

46,215,166 

68.7 

75.8 

1947 

160 

64,612,627 

38 

17,821,339 

22.0 

27.4 

103 

637 

46,770,716 

64.4 

72.4 

98 

1,271 

42,983,109 

61.3 

66.5 

1948 

160 

62,494,412 

45 

16,758,306 

28.1 

26.8 

100 

577 

44,784,161 

62.5 

71.6 

89 

1,118 

42,270,669 

55.6 

67.6 

1949 

157 

44,772,617 

45 

12,835,980 

28.7 

28.6 

103 

570 

31,579,018 

65.6 

70.5 

94 

1,107 

31,419,416 

59.9 

70.2 

1950 

149 

54,356,918 

39 

16,469,126 

26.2 

30.3 

98 

543 

36,337,125 

65.8 

66.9 

99 

1,153 

38,468,443 

66.4 

70.7 

1951 

136 

52,595,098 

33 

17,289,932 

24.3 

32.9 

94 

496 

35,078,767 

69.1 

66.7 

95 

1,073 

32,885,513 

69.9 

62.5 

1952 

111 

43,274,400 

27 

15,340,989 

24.3 

35.5 

77 

391 

27,824,311 

69.4 

64.2 

77 

883 

26,271,031 

69.4 

60.7 

1953 

97 

43,847,321 

29 

15,395,734 

29.9 

35.3 

63 

299 

28,312,383 

64.9 

64.6 

59 

651 

23,803,952 

60.8 

54.3 

1954 

87 

40,017,802 

28 

15,388,078 

32.2 

38.5 

54 

240 

24,606,444 

62.1 

61.5 

49 

609 

19,362,624 

56.3 

48.4 

1955 

85 

43,880,729 

35 

17,535,630 

41.2 

40.0 

47 

178 

26,320,724 

55.3 

60.0 

46 

434 

22,134.856 

54.1 

50.4 

1956 

88 

45,538,998 

42 

18,041,603 

47.7 

39.6 

44 

160 

27,474,383 

50.0 

60.3 

41 

406 

22,083,913 

46.6 

48.5 

1957 

92 

44,532,214 

50 

18,439,200 

54.3 

41.4 

40 

140 

26,069,830 

43.4 

58.5 

37 

381 

20,732,578 

40.2 

46.5 

1958 

85 

41,856,967 

49 

19,318,772 

57.6 

46.2 

34 

123 

22,524,173 

40.0 

53.8 

26 

252 

17,296,825 

30.1 

41.3 

1959 

83 

43,515,737 

46 

20,532,528 

55.4 

47.2 

34 

113 

22,974,451 

41.0 

52.8 

31 

269 

18,047,376 

37.3 

41.5 

1960 

78 

43,703,382 

40 

20,946,982 

51.3 

47.9 

36 

100 

22,744,109 

46.2 

52.0 

30 

249 

14,105,870 

38.5 

32.3 

1961 

67 

42,825,91 1 

36 

20,999,859 

53.7 

49.0 

26 

83 

21,823,768 

38.8 

51.0 

21 

145 

9,401,846 

31.3 

22.0 

1962 

64 

45,262,974 

37 

22,482,457 

57.8 

49.7 

22 

61 

22,780,517 

34.4 

50.3 

20 

110 

10,782,732 

31.2 

23.8 

1963 

67 

48,375,564 

42 

25,194,264 

62.6 

52.1 

22 

62 

23,181,300 

32.8 

52.1 

19 

87 

12,005,935 

28.3 

248 

1964 

68 

51,888,467 

40 

27,863,966 

58.8 

53.7 

23 

68 

24,024,501 

33.8 

46.3 

19 

97 

11,393,993 

27.9 

22.0 

1965 

63 

55,452,130 

39 

30,714,714 

61.9 

55.4 

18 

56 

24,737,416 

28.6 

44.6 

17 

84 

13,035,683 

27.0 

23.5 

1966 

56 

59,261,953 

35 

33,726,863 

62.5 

56.9 

15 

50 

25,535,090 

26.8 

43.1 

14 

73 

13,354,433 

25.0 

22.5 

1967 

52 

60,488,521 

32 

34,794,177 

61.5 

57.5 

15 

49 

25,694,344 

28.8 

42.5 

14 

73 

14,077,962 

26.9 

23.3 
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IV  MECHANIZATION -TABLE  26- (Concluded) 


Mined  in  strip  mines 

M 

achine  mining 

Motor  hauling 

Number  of — 

Per  cent 

Per  cent 

Per  cent 

■o 

Total 

Of- 

Number  of  — 

of 

— 

Number  of  — 

of 

•D 

O) 

en 

"a 

□> 

0) 

tons 

Tons 

C 

ul 

Tons 

w 

to 

Tons 

to 

O 

CO 

mined 

y> 

mined 

Ul 

E 

CD 

c 

undercut 

cfi 
CD 

CJ 
Ul     CD 

3 
to 

CD 

tO 

o 

hauled 

3 

en 

CD 

-a 

CO 

c 

c 

c 

C 

C 

c  -o 

c 

o 

n   £ 

> 

5 

"> 

T> 

r- 

5 

ll 

*> 

r-    => 

^ 

5 

5 

H  -c 

1968 

48 

57,670,671 

25 

34,142,920 

52.1 

59.2 

14 

44 

23,527,751 

29.2 

40.8 

11 

64 

7,237,522 

22.9 

12.5 

1969 

62 

64,832,584 

34 

34,659,957 

54.8 

53.5 

18 

51 

30,172,627 

29.0 

46.5 

15 

73 

8,252,837 

24.1 

12.7 

1970 

64 

64,884,103- 

35 

33,268,533 

54.7 

51.3 

18 

53 

31,615,570 

28.1 

48.7 

11 

49 

6,489,554 

17.2 

10.0 

1971 

63 

58,415,239 

36 

28,961,313 

57.1 

49.6 

15 

44 

29,453,926 

28.6 

50.4 

13 

89 

7,091,251 

20.6 

12.1 

1972 

59 

65,521,394 

33 

33,805,599 

55.9 

51.6 

14 

44 

31,715,795 

23.7 

48.4 

12 

79 

8,014,927 

20.3 

12.2 

1973 

56 

61,548,670 

3? 

28,971,317 

57.1 

47.1 

11 

35 

32,577,353 

25.0 

52.9 

12 

97 

10,629,476 

21.4 

17.2 

1974 

55 

58,072,640 

32 

26,968,528 

58.2 

46.4 

10 

36 

31.104,112 

18.2 

53.6 

11 

104 

9,700,532 

20.0 

16.7 

1975 

57 

59,039,019 

36 

27,658,936 

63.2 

46.5 

10 

47 

31,880,083 

18.0 

54.0 

1976 

62 

58,136,144 

39 

27,224,448 

62.3 

46.8 

12 

44 

30,911,696 

19.3 

53.2 

•Statistics  from  1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported  previously  in  this 
table. 


IV  MECHANIZATION -TABLE  27- 
METHOD  OF  LOADING  IN  ALL  MINES 


1976 


Name  of  operator 


Mobile  Loading  Machines 


Total  tons 
produced 


Number 
in  use 


Machine 
shifts  used 


Tons 
loaded 


Amax  Coal  Company,  Wabash 

Consolidation  Coal  Co.,  Hillsboro 

Freeman  United  Coal  Mng.,  Orient  #3  .  .  . 
Freeman  United  Coal  Mng.,  Orient  #4  .  .  . 
Freeman  United  Coal  Mng.,  Orient  #6  .  .  . 
Freeman  United  Coal  Mng.,  Crown  II ...  . 

Harrisburg  Coal  Co 

Inland  Steel  Coal  Company 

Monterey  Coal  Company 

Old  Ben  Coal  Company  #21 

Old  Ben  Coal  Company  #24 

Old  Ben  Coal  Company  #26 

Peabody  Coal  Company  #10 

Peabody  Coal  Company,  Eagle  #2 

Peabody  Coal  Company,  Baldwin 

Peabody  Coal  Company,  River  King  U/G 

Sahara  Coal  Company  #20 

Sahara  Coal  Company  #21 

Zeigler  Coal  Company,  Murdock 

Zeigler  Coal  Company,  #5 

Zeigler  Coal  Company,  Spartan 

Zeigler  Coal  Company,  #11 

Zeigler  Coal  Company,  #4 

Total 


1,822,854 
1,784,478 
1,613,004 

729,285 
1,159,797 

476,586 
73,047 
1,894,893 
2,780,421 
1,533,026 
1 ,822,894 
1,571,755 
3,278,065 
1 ,324,826 
1,859,542 
1 ,982,082 

506,114 

591,637 
1,450,268 
1,326,488 

807,813 
15,120 

507,701 


17" 
12" 
13* 
8" 
18* 


11 


14* 

14* 
14* 
7*3 
8" 
7" 
12* 
6*3 
5*4 
4 
6 
4* 
1 
3 


3,360 
4,682 
5,847 
2,249 
4,535 
1,110 
508 
1,808 
4,416 
4,671 
5,163 
4,975 
2,200 
2,048 
1,897 
3,048 
1,951 
2.256 
2.008 
4,242 
1,832 
88 
2,214 


1,822,854 
1,784,478 
1,613,004 

729,285 
1,159,797 

476,586 
73,047 
1,894,893 
2,780,421 
1,533,026 
1,822,894 
1,571,755 
3,278,065 
1 ,324,826 
1,859,542 
1,982,082 

506,114 

591,637 
1,450,268 
1,326,488 

807,813 
15,120 

507,701 


30,911,696 


167*41 


31,911,696 


"Continuous  Mining  Machines 
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IV  MECHANIZATION -TABLE  28-MECHANICAL  LOADING 

IN  SHIPPING  MINES  FOR  FORTY-ONE  YEARS- 

1931-1968,*  ALL  MINES- 1969-1976 


Year 


Total 


Mines 


Ma 
chines 


Tons 
loaded 


Part  of  output 


Mines 


Ma- 
chines 


Tons 
loaded 


Mines 


Entire  output 


Ma- 
chines 


Tons 
loaded 


Per  cent  of- 


Mines 


Tons 
loaded 


1931 

1932. 

1933. 

1934 

1935. 

1936. 

1937. 

1938. 

1939 

1940. 

1941  . 

1942. 

1943. 

1944. 

1945. 

1946. 

1947. 

1948 

1949. 

1950. 

1951  . 

1952. 

1953. 

1954. 

1955. 

1956. 

1957. 

1958. 

1959 

1960. 

1961  . 

1962. 

1963. 

1964. 

1965 

1966. 

1967. 

1968. 

1969. 

1970. 

1971 

1972. 

1973. 

1974. 

1975 

1976. 


36 
41 
32 
32 
33 
37 
42 
45 
47 
50 
58 
66 
56 
60 
59 
64 
65 
70 
63 
70 
68 
69 
50 
48 
42 
39 
42 
36 
37 
38 
29 
27 
25 
28 
24 
21 
20 
23 
27 
28 
27 
26 
24 
23 
21 
23 


1,504 
1,702 
1,313 
1,364 
1,322 
1,210 
1,127 
935 
611 
631 
561 
631 
598 
577 
562 
566 
584 
559 
542 
531 
489 
365 
305 
263 
219 
193 
188 
171 
162 
154 
148 
102 
112 
124 
123 
123 
118 
127 
151 
159 
159 
159 
164 
168 
185 
178 


15,138,330 
10,899,555 
13,344,573 
15,107,934 
16,649,144 
18,540,558 
21,192,003 
1,360,718 
20,023,681 
26,413,496 
29,308,412 
37,350,137 
45,422,135 
45,529,829 
43,152,237 
38,527,365 
42,946,063 
42,469,316 
29,263,382 
37,855,197 
33,531,058 
26,549,584 
27,451,029 
24,416,023 
26,158,407 
27,347,356 
25,981,685 
22,454,676 
22,912,080 
22,731,002 
21,813,301 
22,780,517 
23,181,300 
24,024,501 
24,737,416 
25,535,590 
25,694,344 
23,527,751 
30,169,400 
31,612,749 
29,453,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 


38 

27 

19 

16 

21 

27 

27 

20 

19 

14 

18 

12 

15 

14 

15 

11 

9 

3 

3 

3 

3 

8 

4 

1 

1 


916 

578 

439 

257 

304 

363 

329 

222 

245 

130 

127 

112 

96 

102 

102 

86 

48 

28 

15 

6 

6 

13 

12 

1 

1 


7,307,452 

4,513,101 

4,421,643 

3,492,240 

4,002,563 

6,664,612 

7,182,359 

4,089,756 

6,631,893 

4,437,590 

4,359,361 

4,554,664 

3,174,933 

5,790,101 

6,116,885 

4,089,527 

1,377,780 

729,222 

1,217,785 

32,595 

611,126 

611,541 

560,052 

7,216 

1 1 ,494 


74 
68 
51 
48 
54 
64 
69 
65 
66 
64 
76 
78 
71 
74 
74 
75 
78 
73 
66 
73 
71 
67 
54 
49 
43 
39 
42 
36 
37 
38 
29 
27 
25 
28 
24 
21 
20 
23 
27 
28 
27 
26 
24 
23 
21 
23 


2,420 
2,280 
1,752 
1,621 
1,626 
1,573 
1,456 
1,157 
856 
761 
688 
743 
694 
679 
664 
652 
632 
587 
557 
537 
495 
378 
317 
264 
220 
193 
188 
171 
162 
154 
148 
102 
112 
124 
123 
123 
118 
127 
151 
159 
159 
159 
164 
168 
185 
178 


22,445,782 
15,412,656 
17,766,216 
18,600,174 
20,651,707 
25,205,170 
28,374,362 
23,450,474 
26,655,664 
30,851,086 
33,667,773 
41,904,801 
48,597,068 
50,719,930 
49,269,122 
42,616,892 
44,323,843 
43,198,538 
30,481,167 
37,887,792 
34,142,184 
27,161,125 
28,011,081 
24,423,248 
26,345,099 
27,347,356 
25,981,685 
22,454,676 
22,912,080 
22,731,002 
21,813,301 
22,780,517 
23,181,300 
24,024,501 
24,737,416 
25,535,590 
25,694,344 
23,527,751 
30,169,400 
31,612,749 
29,459,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 


49.3 
42.0 
32.1 
27.9 
29.7 
36.4 
41.1 
43.6 
45.2 
46.0 
51.7 
55.3 
48.2 
45.2 
46.7 
46.8 
47.4 
45.6 
42.0 
49.0 
52.2 
60.4 
55.6 
56.3 
50.5 
44.3 
45.6 
42.4 
44.6 
48.7 
43.3 
42.2 
37.3 
41.2 
38.1 
37.5 
38.5 
47.9 
43.5 
43.8 
429 
44.1 
42.9 
41.8 
36.8 
37.1 


52.1 
49.1 
50.2 
48.1 
49.9 
53.3 
59.0 
61.0 
62.0 
71.0 
65.9 
68.5 
69.0 
65.5 
70.6 
70.0 
67.0 
68.0 
68.2 
69.7 
649 
62.7 
63.8 
61.0 
60.0 
60.1 
58.3 
53.7 
52.7 
52.0 
50.9 
48.2 
47.9 
46.3 
44.6 
43.1 
42.5 
40.8 
46.5 
48.7 
50.4 
48.4 
52.9 
53.6 
53.5 
53.1 


'Statistics  from  1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported 
previously  in  this  table. 
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IV  MECHANIZATION- TABLE  29- METHOD  OF  LOADING 

IN  SHIPPING  MINES  FOR  FORTY-ONE  YEARS- 

1931-1968/  ALL  MINES- 1969-1976 


Year 


1931. 
1932. 
1933. 
1934. 
1935. 
1936. 
1937. 
1938. 
1939. 
1940. 
1941. 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 
1954. 
1955. 
1956. 
1957. 
1958. 
1959. 
1960. 
1961. 
1962. 
1963. 
1964. 
1965. 
1966. 
1967. 
1968. 
1969. 
1970. 
1971. 
1972. 
1973. 
1974. 
1975. 
1976 


Loading  machines 


Mines 


74 
68 
51 
48 
54 
64 
69 
65 
66 
64 
76 
78 
71 
74 
64 
75 
76 
73 
66 
73 
71 
67 
54 
49 
43 
39 
42 
36 
37 
38 
29 
27 
25 
28 
24 
21 
20 
23 
27 
28 
27 
26 
24 
23 
21 
23 


Ma- 
chines 


2,420 
2,280 
1,752 
1,621 
1,626 
1,573 
1,456 
1,157 
856 
761 
688 
743 
694 
679 
664 
652 
600 
587 
557 
537 
495 
378 
317 
264 
220 
193 
188 
171 
162 
154 
148 
102 
112 
124 
123 
123 
118 
127 
151 
159 
159 
159 
164 
168 
185 
184 


Tons 
loaded 


22,445,782 
15,412,656 
17,766,216 
18,600,174 
20,651,707 
25,205,170 
28,374,362 
23,450,474 
26,655,664 
30,851,086 
33,667,773 
41,904,801 
48,597,068 
50,719,930 
49,269,122 
42,616,892 
44,323,843 
43,198,538 
30,481,167 
37,887,792 
34,142,184 
27,161,125 
28,011,081 
24,423,248 
26,345,099 
27,347,356 
25,981,685 
22,454,676 
22,912,080 
22,731,002 
21,813,301 
22,780,517 
23,181,300 
24,024,501 
24,737,416 
25,535,590 
25,694,344 
23,527,751 
30,169,400 
31,612,749 
29,453,926 
31,715,795 
32,577,353 
31,104,112 
31,880,083 
30,911,696 


By  hand 


Strip  mines 


Mines 


114 

104 

88 

98 

100 

82 

69 

59 

54 

59 

59 

32 

47 

52 

62 

47 

49 

44 

46 

40 

32 

17 

14 

11 

8 

7 

4 

4 

3 

2 

2 


Tons 
loaded 


Mines 


14,078,400 

9,361,515 

12,025,455 

14,047,135 

12,277,358 

13,207,189 

8,511,640 

4,933,386 

5,042,896 

3,156,987 

3,998,459 

3,308,666 

4,889,841 

6,130,465 

4,849,416 

3,831,940 

3,191,727 

2,350,818 

1,455,470 

1,575,188 

1,162,982 

772,286 

340,506 

206,476 

186,692 

150,039 

1 1 1 ,329 

83,519 

71,129 

25,398 

12,751 


3,227 
2,821 


16 
17 
20 
26 
28 
30 
30 
25 
27 
27 
30 
28 
26 
31 
37 
36 
38 
45 
45 
39 
33 
27 
29 
28 
35 
42 
50 
49 
46 
40 
36 
37 
42 
40 
39 
35 
32 
25 
34 
35 
36 
33 
32 
32 
36 
39 


Tons 
loaded 


6,548,798 
6,628,228 
5,599,006 
6,008,218 
7,481,349 
8,873,229 
11,176,074 
10,058,999 
11,295,547 
12,024,635 
13,367,089 
15,937,681 
15,484,712 
17,108,528 
16,203,763 
14,302,739 
14,821,339 
16,758,306 
12,835,980 
16,469,126 
17,289,932 
1 5,340,989 
15,495,734 
15,388,078 
17,535,630 
18,041,603 
18,439,200 
19,318,772 
20,532,528 
20,946,982 
20,999,859 
22,482,457 
25,194,264 
27,863,966 
30,714,714 
33,726,863 
34,794,177 
34,142,920 
34,659,957 
33,268,533 
28,961,313 
33,805,599 
28,897,317 
26,968,528 
27,658,936 
27,224,448 


Per  cent  of  output  loaded 


By  ma- 
chines 


52.1 
49.1 
50.2 
48.1 
49.9 
53.3 
59.0 
61.0 
62.0 
66.0 
65.9 
68.5 
71.4 
68.5 
70.6 
70.2 
67.8 
69.0 
68.0 
697 
64.9 
62.7 
63.9 
61.0 
60.0 
60.1 
58.3 
53.7 
52.7 
52.0 
50.9 
50.3 
47.9 
46.3 
44.6 
43.1 
42.5 
408 
46.5 
48.7 
50.4 
48.4 
52.9 
53.6 
53.5 
53.2 


By 
hand 


32.7 

29.8 

34.0 

36.3 

32.1 

28.0 

17.7 

12.8 

11.7 

6.8 

7.8 

5.0 

7.0 

8.3 

6.8 

6.3 

4.8 

4.0 

3.0 

2.9 

2.2 

1.8 

0.8 

0.5 

0.4 

0.3 

0.3 

0.2 

40.2 

0  1 

0.1 


004 


Strip 
mines 


15.2 
21.1 
15.8 
15.6 
18.0 
18.7 
23.3 
26.2 
26.3 
27.2 
26.1 
24.2 
21.6 
23.1 
22.0 
23.5 
27.4 
27.0 
29.0 
30.3 
32.9 
35.5 
35.3 
38.5 
40.0 
39.6 
41.4 
46.1 
47.2 
47.9 
49.0 
49.7 
52.1 
53.7 
55.3 
56.9 
57.5 
59.2 
53.4 
51.3 
49.6 
51.6 
47.1 
46.4 
46.5 
46.8 


"Statistics  from  1969  to  present  are  not  comparable  with  those  of  prior  years  as  they  include  local  mines  which  were  not  reported 
previously  in  this  table. 
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ANALYTICAL  LABORATORY 

The  Department  of  Mines  and  Minerals  Analytical  Laboratory 
was  established  in  1948  by  the  State  Legislature. 

The  investigation  of  the  Centralia,  Illinois  mine  disaster  which 
claimed  the  lives  of  111  miners  in  the  spring  of  1948  established 
the  fact  that  Illinois  needed  an  Analytical  Laboratory  for  the 
health  and  safety  of  coal  miners. 

The  Analytical  Laboratory  of  the  Department  of  Mines  and 
Minerals  consists  of  two  divisions:  Safety  and  Coal  Analysis. 

Safety  Division 

The  purpose  of  this  division  is  to  analyze  atmosphere  samples 
for  oxygen,  explosive  and  noxious  gases  to  comply  with  the  Coal 
Mining  Act.  Mine  dust  samples  are  analyzed  for  the  percentages  of 
combustible  and  incombustible  materials  to  determine  flame 
propagating  characteristics.  Atmosphere  samples  are  collected 
from  coal,  spar,  metal  mines  and  quarries  in  the  State  of  Illinois, 
thus  ascertaining  compliance  with  State  mining  laws  in  regard  to 
health  and  safety  conditions. 

The  Department  Laboratory  this  year  adopted  atmospheric 
analysis  using  a  gas  chromatography  method  which  is  far  more 
accurate,  economic  and  rapid.  Samples  are  taken  from  a  number 
of  points  in  each  mine  at  least  once  per  month  and  mailed  to  the 
Department  in  10  ml  vacuum  containers.  While  routine  analysis  is 
usually  performed  at  the  Department,  mine  fires  and  other 
emergencies  may  require  a  portable  gas  chromatograph  at  the 
scene  for  rapid  analysis  of  samples  that  can  reveal  conditions  deep 
underground. 

Samples  are  analyzed  for  CO,  C02,  methane,  oxygen  and 
nitrogen  with  a  four-column  gas  chromatograph  using  a  nickel 
nitrate  catalytic  converter  to  convert  CO  and  C02  to  methane  for 
detection  in  a  flame  ionization  detector.  Oxygen  and  nitrogen  are 
detected  by  a  thermal  conductivity  detector.  An  electronic 
integrator  is  also  used  to  increase  accuracy  in  the  system. 

Coal  Analysis 

The  coal  analysis  program  was  designed  to  insure  the  quality  of 
coal  purchased  for  State  institutions  by  the  State  of  Illinois.  The 
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program  was  planned  by  the  State  Purchasing  Department  and  the 
Director  of  the  Department  of  Mines  and  Minerals. 

The  plan  is  for  frequent  samples  from  State  mental,  charitable, 
penal  institutions  and  State  universities  using  coal  to  assure  quality 
coal  is  supplied. 

Within  an  average  month,  numerous  samples  of  coal  are 
pulverized  and  delivered  to  the  Analytical  Laboratory,  where  they 
are  analyzed.  If  delivered  coal  does  not  meet  contract  specifica- 
tions, the  State  may  level  penalties  as  provided  in  the  contracts. 

As  a  result  of  this  program,  General  Services  Purchasing  Division 
is  able  to  procure  better  grades  of  coal  for  less  money.  In  addition, 
an  estimated  20%  efficiency  was  realized  in  heating  the  various 
state  institutions. 

Early  in  1970,  a  new  Mine  Rescue  Station  and  Analytical 
Laboratory  Building  at  503  East  Main  Street,  Benton,  Illinois  was 
completed.  The  modern  one-story  building,  covering  13,372 
square  feet,  houses  the  latest  of  mine  rescue  and  laboratory 
equipment.  This  is  the  first  permanent  building  for  the  laboratory 
since  its  establishment  in  1948. 
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DEPARTMENT  OF  MINES  AND  MINERALS 


ANALYTICAL  LABORATORY 


Employees 


Supervisor 


Michael  Elliott 

R.  R.  3 

Benton,  Illinois  62812 


Lab  Tech  II 


Jack  Warren 

R.  R.  3 

West  Frankfort,  Illinois  62896 


Lab  Tech  II 


Bernice  Mitchell 

Route  2 

West  Frankfort,  Illinois  62896 


Lab  Tech  II 


Zudora  Hadfield 
603  Future  Drive 
Marion,  Illinois  62959 


Lab  Tech  II 


Clerk  Typist  II 


Secretary  I 


Barbara  Spencer 
531  East  Taylor 
Benton,  Illinois  6281  2 

Mary  Payne 

Route  1 

Macedonia,  Illinois  62860 

Mary  Bauer 

Route  2 

Benton,  Illinois  62812 
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REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 
ISSUED  AND  AMOUNT  OF  FEES  COLLECTED 


Date 


Place  of  Meeting 


Number  of 

certificates 

issued 


Fees  collected 

for  duplicate 

copies  of 

certificates 


January 


February 


March 


April  . 


May 


June 


5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

5 

6 

7 

8 

9 

10 

12 

13 

14 

3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

14 


Springfield  . 
Benton .... 
DuQuoin.  .  . 
Sesser  .... 
Mt.  Carmel . 
Taylorville.  . 
Eldorado.  .  . 
Harrisburg  . 
Tuscola  .  .  . 
Freeburg  .  . 
Zeigler  .... 
Springfield  . 
Benton .... 
Marion  .... 
Tuscola  .  .  . 
DuQuoin.  .  . 
Mt.  Carmel . 
Gillespie .  .  . 
Eldorado.  .  . 
Freeburg  .  . 
Taylorville.  . 
Sesser  .... 
Zeigler  .... 
Springfield  . 
Benton .... 
Taylorville.  . 
Coulterville . 
DuQuoin.  .  . 
Mt.  Carmel . 
Gillespie .  .  . 
Eldorado.  .  . 
Tuscola  .  .  . 
Sesser  .... 
Carrier  Mills 
Zeigler  .... 
Coulterville . 
Benton .... 
Tuscola  .  .  . 
Mt.  Carmel . 
Springfield  . 
Freeburg  .  . 
Sesser  .... 
DuQuoin.  .  . 
Taylorville.  . 
Zeigler  .... 
Gillespie .  .  . 
Eldorado.  .  . 
Coulterville . 
Springfield  . 
Benton .... 
DuQuoin.  .  . 
Taylorville.  . 
Eldorado.  .  . 
Mt.  Carmel . 
Gillespie .  .  . 
Coulterville . 
Sesser  .... 
Tuscola  .  .  . 
Carrier  Mills 
Zeigler  .... 
Springfield  . 
Benton .... 
Sesser  .... 
DuQuoin.  .  . 
Mt.  Carmel . 
Gillespie .  .  . 
Eldorado.  . 
Coulterville . 
Tuscola  .  . 
Carrier  Mills 
Zeigler  .... 
Taylorville.  . 


4 

17 

3 

1 

18 

5 

7 

5 

21 

13 

16 

10 

8 

5 

13 

6 

26 

17 

9 

33 

24 

8 

6 

2 

17 

7 

22 

8 

27 

27 

18 

13 

8 

3 

7 

1 

18 

5 

5 

5 

3 

4 

3 

15 

4 

17 

4 

4 

0 

18 

3 

4 

12 

34 

4 

2 

7 

35 

1 

2 
3 
13 
3 
3 
19 
1 

3 

7 

23 

1 

10 

13 


73 


REPORT  OF  MINERS'  EXAMINING  BOARD 

DATE  AND  PLACE  OF  MEETING,  NUMBER  OF  CERTIFICATES 
ISSUED  AND  AMOUNT  OF  FEES  COLLECTED 


Date 

Place  of  Meeting 

Number  of 

certificates 

issued 

Fees  collected 

for  duplicate 

copies  of 

certificates 

July 

1 

2 

3 

6 

7 

8 

9 

10 

12 

13 

14 

15 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

.  .     1 

7 

1 
2 
2 
3 
5 
6 
1 

3 
2 
10 
4 
2 
4 
3 
3 
1 

6 
7 
1 
5 
2 
1 
2 
8 

26 
7 

11 
4 
7 

14 
9 

17 
4 
5 
4 
6 

10 
2 
8 
3 

12 

22 

27 

14 
2 
3 
4 
0 
5 
4 
7 
1 

2 
4 
1 
5 
5 
5 
8 
7 

31 
2 

21 
2 

13 
8 
2 
2 
4 
3 
5 

Tuscola 

Mt.  Carmel 

Eldorado 

Coulterville 

Marion 

Zeigler 

DuQuoin 

Taylorviiie 

Sesser  

Springfield 

Sesser  

Benton 

Eldorado 

Tuscola 

Mt.  Carmel 

August 

Coulterville 

Taylorviiie 

Harrisburg 

Zeigler 

DuQuoin 

Zeigler 

September 

2 

3 

4 

7 

8 

9 

10 

11 

13 

14 

15 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

13 

14 

Coulterville 

Taylorviiie 

Mt.  Carmel 

Eldorado 

Sesser 

Springfield 

Benton 

October 

Harrisburg 

Taylorviiie 

Eldorado 

Mt.  Carmel 

Tuscola 

Coulterville 

Gillespie 

Zeigler 

November 

Springfield 

Benton 

Eldorado 

Tuscola 

DuQuoin 

Gillespie 

Harrisburg 

Taylorviiie 

Coulterville 

Sesser  

Zeigler 

December 

Tuscola 

Benton 

Eldorado 

Mt.  Carmel 

Springfield 

Coulterville 

Sesser  

Taylorviiie 

Harrisburg 

Zeigler 

Gillespie 

1.203 

74 


01  £1 

ro  E 


ro  F 
Q  ro 


CD 
CD 


co 

CO 

< 

_i 

o 


co 
oc 


Q 

DC 
< 

O 
oo 

CO 


< 
X 


CO 
DC 
LU 


>- 
CO 


3 
CO 
CO 

CO 


< 

CJ 


DC 
LU 
O 


^_ 

O 

ra 

r 

LL 

ra 

co  en  co  co  co  co  co^  oo  oo  oo  oo_  oo |_ca i  co i  co ^  co  co i  co  co ^  co  cq i  cq [co  co  en  ro  oo  n  n  n  ro  n  ro  n  ro  n  ro  rofocororonnro 
oo"  oo"  co"  co"  co"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  oo"  co"  co"  co"  co"  co"  co"  oo"  oo"  oo"  oo"  oo"  co"  co"  co"  co"  co"  co"  co"  co"  oo"  co"  co"  oo"  co"  co"  co"  co" 

COCOCDCDCDCOCOCDCDCOCOCDCDCOCDCOCDtOCDCD 

C£tO(r>tOCDCDCI?COtOCOCOCO(OCOCC<£>COtOCOCOC^COtD 

Q)G)Gl<J)0)<y>(J)&)<T><J)&><J><T><T><Ji<S><Ji<yi(J)G')<T>0)&><J><y>i—  t—  i—  •—  *—  «—  t—  *—  *—  *—  i—  t—  i—  i—  »—  *—  i—  r-  *—  i— 

*"*"..    -    « - «.    *  o"  o"  o"  o"  o"  o"  o"  o"  o"  o"  o"  o"  o  o"  o"  o"  o"  o"  CM*  cm" 

--ir)incr>CCCDCOCDCOCiDCCCf)COt£)C£)COCOC©COCOaOCOaDC^ 

>>££££££££££££££££££££££££££££££££■£■£■££££'£££££■ 

i_i_CUCOCOCDrorararocoracococoraracocororaraTOCOCDcaca<0<DCD(DCDCDCafOCO<OfOCOCUCDCUCDCOCO 

3?ciczccc.c.c.ccc:c:acc.c.^cc.ccccc;cicic:c.c.ccczc.cc.cic.c.c:c:tc:c:c 
cccuracurararararararararoraracocacDraracoracDtororararaTOrarararararararororacococococo 
ro  ru  ->  — >~)-0-)-)-)-)-)-)-)-)->->->->-)-)-)-)-i-)-)->->-)-)-)-)-)->->-)-)-)-)-)-)-)-}— )  -)  -j 


PP52 CDCDCDCD(D(D<UQJOJQ)CU<DQ}CDCDCDCDCDrnrii 

■-■-■--'  .E.E.E  :§§§|£E£|i§|E§E§EEE  =  = 

■c-c-c-ccccccccccccccccccOOOo) ■>->- 

c/)uic/)c/)cocDmmmmmoocomir>meommcQmOOOc/}55222255222S555,2.>2i-i- 


o>  en  oi  ai 


ooooooooooooooooo 


aj  cl  c 
•>_  x  oi 


in 


IhOc.£! 

3.9-23=5 
H  cc  _i  to  Q  S  : 


ai  c 


o 

O    0) 

O  ro 
-■o 


c  c 


9  =  2 


o 
o 

C'E 

^    01    01 


O   O   £ 

in  ui  g 

IB 


CJ> 


0  oi 
E  E 


c  =  </i 


ESS"5  §.'1  c-9  > 
ioiumn:SDOiij25iiD22i-Sol2(/imiii 


°  x:  .c  9-§  ^  ro  ro  ro  u  *_ 

V '     -■     -i     O    m     t-  -  —   "T;     i-i 


o 

a)  .  oi 
cue 
E  35  E 
ro  £  ro 
O  JO 


i.  3    D)  C    o)"  03 

o  a>2  c  c  E 

8Slj§<3 

0.  I  CJ  CO  >  . 


X  ~°  =  = 

J=  -^  C 

CO    <D  ._?  CO 

cr  Oco  > 


oo 

E  *■-  a)  2 

CM 

0)  CM  CM  ^ 

> 

ra 

Q.   **"   -**   r- 

_    Q.  01 

<  <  co  ■ 


< 


it    £ 


ai2  2 

>  oi  cji 

9  LP    £  T3 

w  c  t-  o 

I -g.il 


C   01 

III 

O   ro   ° 

f  2  ui 


2  5 


o  t 

H  I 


■  £§ 

-  c  —  "i 


CD    CO 


C    C 


Q)    OU.LL    C 

=  E  «  «  o 


Sra-5i£juajro_£=3 


"D  "O 

0)    CD 

si  i  i  _ 

oij2_9'c,>rororoilirorororo 
=  a  5  Ew  $<j<j.2ccjucjcj 


C  £  C  -g  -. 

CcDCDCDCD       -  — 

_-  E  E  E  E  g  5  g 


W    OlQl 

'    E 


>  S  c  o 


ip.j^  =  -o~~~~.E; 


^r  uix^^^Jt^  *-  .c  -^»  t-  s:  s:  3  .=:  ^  ^  ^  ^  l:  -->  c  u  .=  a>  ^ 


roS-S 

_  ro  co  ro 
:Oc/)> 


o 


51 


■  ii:  =  iS  *c  tj    t 


>  =  ro 
!§§ 

8  «>  "= 
di  oi  ro 

OjU 


S  c:  ° 
5  I  c 


=  21  ro 

£-° 

.  *0  UJ 

t  ro  -O 
—   c   > 

ro   O  O 

nOumcnloQu. 


ai  ro 
si  ~ 


-  u-1  ^ 
LU      -  CC  . 

.    01  ^ 


O 
"EtO 

-£- 


a      L 


Ol     O)    O) 

Q  ^  D 


c 

.   i=   o 

•a  >.2 

c  o  ^ 
roo  o 

■    LV  Ul 

LU    fj   ® 

>  S?  S; 
i-  oi  ro 
ro  ir  ^ 

(3(3U 


'  =  .-£  4 

a>  ^.  ^ 
5 

o 


5  o 

Oll 

E  oi 


<. 

E 
ro  -e^; 


c  c 
o  o 

ll 

OlO 


S  c  o  §« 


LU     Ul 


ro  «■  ~>  ■ 
<r  5  S  < 


<2^crro- 
Egrx25 

<    1U    n    O    (0 

sotOo 


5ig 


%2> 
E  i 


w  ^;  P 
^   ro   c 

S3! 

COfX  W 

U 1  S 


c  c 
o  ro 
>■£  E 
1  E.2 

oi  -1- 

C    tyi    01 

oi  ro  o 

oi  _°  ro 

C0h5 


-*  ro  u:  H 


O  CO  .01 


.  =  <j  y 


^O 

? 

~5 

LU 

c/)  -o 

C    CD 

< 

2 

0) 

>  -c 

r 

r 

0J.lJ 

0 

o 

p* 

^QCQQCD 

75 


co i  cq i  co ^  co  co i_  oq t  on i  ro  co i  cq i  cq i  ro  n  ro  n  oi  co  ro  n  n  n  n  n  ro  ro  n  ro  ro  n  n  n  ronrotofOnfonnnronnnnroofO't  ^t  *tf  ^  ** 

CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO  CO*  CO*  CO*  CO*  CO* 


CDCOCDCDCOCDCOCDCDCOCDCDCDCDCDCOCOCDCDCDCDCOCDCDCDCDCDCDCDCDCOCDCDCDCDCDCOC^ 

c^cjia5CT)0^cT3CT>c^CTjcj)a)ajcj^a}c7)a)c7)a)OT 

CM*  CM*  CM*  CO*  CO*  CO  00*  00  00*  CO*  ^T  *T  ^T*  *J*  ^t*  ID*  LO*  ID*  ID*  LO*  LO  LO  Lf)  UD*  ID*  LO*  LD  LD*  LD*  ifi  in  lO  1X3*  iTi  lO*  in  CD  CD*  CO*  CD  CO  CD  CD*  CD*  CD*  CD*  CD*  CD*  CD*  P"-'  r-»*  P-*  r*-*  P*-" 

rorororororororororororororororororoCDCDCDrorororororororocDCDrocOrororocurororororororororoCDCDrorororororo 

cccaccc.ec.cc.c:c:c:cic:c:c.c<zc:czc:tzc.cc.c:c.c.<z<zcc:c:c:cc:ccioc:c:^<zcic.cicicc.c.£c: 


cdqjoj cj>0)0)cncj> 

=  =  =OOOOOOOttttt 

>>.">.  o  °  °  °  °  °  o'E'tl't't 

cd  to  ro~2"P."9"9""""!""""!"!2rc  w  ro  ro  ro 


0)D)Oioi01DlCT01CB01CTiCJ)Cr) 

ro  _ro  _ro  _ro  JP  ^  to  ro  _ro  _ro  _ro  _ro  _ro  _ro  _ro_ro.ro_ro_ro,rojp;'_'-1—  ^  *""  *"  l_i-1-  *-  ^k-k_. 

00000"0000000000000000nnnnoQnoooo^ 

cj    u   o   cj   O   cj    OOOO   CJ   o   CJ   CJ    u   CJ   o   o   O   CJ   o  -r,  ^^^m^^cnch^rna.TiT^T^T^Th'F,-, 


13    CD    CD    CD    CD 


lIIIIIhf-1-l-l-h-hl-t-hl-Hhl-l-l-l-HI-l-l-li.u.L.u.lLU.tHLlLU.u.tLL.NNNNN 


CD  : 


CD 


P?0 
=1    =    , 


■£   >■  O  C   C   > 

Q.  CD    CD    CD    CD    CD 

iflho.nu 


C/)     CT   S     p     CO     QJ 

E  ®  °*  §  "E  "E 

CD    CD  ^    >-    <D    CD 

icrtrQiu 


St- 

oc  2° 


"i_     tO    tD     ^ 

~  a)  n  an 


o 
a 

C    CD 

.gi-S 

5=5  8 
5  i  Q. 


QJ  -£)  QJ 

£?  =  £  3 

3    CD       ,  CD 

.O  X    C  I 

2  ai  g  j, 

fc   fc    C  fc 

CD    QJ  —  CD 


O   c   O   5 


■  .2?    • 

TJ'D'aT3-—  "O-OTl 

CD    o  C0  m  m  CO    0<Dmffi 
y    CJ  -p  X3  p  p  ">"D  "O  "D 


°  «  «  -a  .£  o. 
<->  :=  =  C  o  o 
~-  o  - 


c 
o 

c  c 

cd|   ° 


>==£Ocn        O E 

^SijnJtBS^^cjJj^-ncaiicDoiTjoiaj^QiDtc^ra)^3^ 
2Ml-Qii-ii2UQW20-i[i:[nir[ni-ir(ra:umiiioQun-2Ql 


en  cxi 

CN  t- 
01  O) 


CJJ  -' 


<< 


CM  CM      .  CD 

■-  i-  co  on  n  ^r 

t_  i_  ^t  0)  t~  t- 
CU  0)  (?)  *—  _  CD 
.Q  .Q  i-      -  C-Q 

£  E  cm-2  3  E 

03    03  ^    ?    03 

CJ  CJ  _>"  £  JD  U 
03    03    3    ™  "£    03 

QQ-)">ilQ 


CO 
LT)       ■ 

cn  o 

«-  LD 


■"S        - 

^_" 

•-^rCcM 

til™ 

CDS    1)    CD  ,  „-  IT  *"  ^    03CN 


<2l^55 


...    .St-S 

aja>9?3^aiQ)—  id  o  i>- 
-)-)Z-)-)-)-)<-)0<ii- 


s? 


cm," 


15; 


=  o  O 

i5z 


:<r  S1 


QJ*  C    Q3~    ^"O 


n 

fc. 

-Q  J3 

to 

m 

a> 

to 

tn 

CD 

m 

m 

ro 

ro 

I  UO  I  X 

too 

ro5p 
iujlu: 


a  cj  o  CD  o  o 

CO     LO     yj     C     CO     c/) 

ra  ro 


tO     E    03 

CD    |    «    3 


m  ro  oO 

ro  ro  l= 


03 

jp  tr  =  ca 
u  „  e~ 

<"  =  =    CD 

ihhTJhTUTijZuniOuxnhhJm^ 


CD    CD    *- 
01    C/J  << 

cn  to 


:  ZH 


^  2  c 

CD  =    S   QJ 

—  >  °  -c 
■;CU; 

to   £    CD< 

c  "5  >  5 

U1UU2 


<   yj 


»  5  o  »  ir' 


D)  CD 

5^ 


CD 


S  o 

-^    o  "" 


^  y 


c  >■  t-  ^  ^  c 


»  I  ^  c  = 


OJCO  t 


c-  -^    CD      "    CD    >-  QJ 
cd   ro    «  =  ^    c  J-, 


SiS,gKEE« 


—   TJ 


f  CD 

b  cn  . 

CD    O 


id  >■  S>:  D 

to  to        t.     •  *S  co  S 

UU"D    OJCUXJCDLU  Q3    ro    ?i 

c jd  t  co  >.*c  t  So  2 ">££"> -R—  ^ g  c^ 

DOro^oOcDiP.ro!""'   ^cDra^-yroronjOa, 

umtroccrZr-LL-)iijQ-)-iO(ruC3-)Q-i 


to    to    CD 

*^l 

O  t/1 


ro  c  03  co 


j    O   2  co 


CD  CD  '  = 
SZ  O  E 
0-  (J  CO 


°>E 


to  "o 

Q.   c  ' 

E  ™- 


u^5^!~ 


Q.  -o  -i  Q  ^  . 
cod  o"Slu  ^  '^.je  ■ 


as. 


QJ     QJ 

I- (J 


)  CD  CD  ^: 
J2  -D  o 
O    O  ^ 

cr  tr  2 


gco 


£  E 


2  C. 

CD    QJ 
C  JD 


:  qj  ro 


^Olro^-ge,^ 


>-  *-i  _.  .. ;   CO   co   co 

CD  CD  '  ^    CD    QJ  — 

S  C  CD    ^    CD    CD    ^ 

2  cd  c  ro  sl  jz  o 


'J, 


:  > 

I  erf 

£-e  >  g-x: 

QJ    O    CD    ^i    o 

-  tr  Q  co  -i 


76 


CD 


co 
in 

< 

_i 

u 

!— 

co 

DC 


Q 
DC 
< 

o 

OQ 


< 
X 


CO 
oc 

LU 


>■ 

00 

Q 
LU 
Z> 
CO 
CO 

CO 

LU 

!— 
< 


DC 
LU 
O 


S^E 


5  E 


^_  g 

SI 

ro  E 


e  =  u 

™  8  u 

->-  X  0) 

»"  0) 


c 

CD 


O-o 

—  "O 
en   co 


en" ci tn" cri m n  m m  m m  m  m  ri cnmmmmmmmmmmmmmmmmmmmmmcommmmmmmmm 

CX3COCD(^tD(DCDtD<DtD<T)(n(n(^(CCOU3C^CD(DtD<I3{OCDCDCDtOCOC^tJDCDCOtOC£>CDCOCOCDCOcr)tDC£)eX)CX)CX) 

i —  r^  i —  i —  i^^  r-- 1 —  r-^  i —  r^~-  r--  ■ —  p-^  r->  r-^  r —  r^  r^- 1 —  r^  r--  r-- 1 —  r--  r-^  r^  i^  r^  i —  C^r  ^  ^  t^  ^  C^  C;  C^  t:  C^  C^  ^  C^  G^  C^  5^; 

pC  rC  r~"  r~"  r^  r^  r~"  r**  i>  r^*  r*T  ^  ^  ^  ^  c-g  ^  of  cm"  c\f  cn  co  co  ro  co  co  co  co*  co"  *t  ^  <tf  *t  ^~  in  iri  ir>"  ld"  in  in  in"  in  in  in  in 

CCCCfrccLLrrLfflrorararafflfaforararararafoforororsmrafafoiDoromiDfaniinrarafflffl 

tOtOfOrotOfOfOCOCOCOCO^^^^^^uuiJD^DDDD'Il^DDFJFiEEEEEEEEEEEEE 

2  2  2  2  2  2  2  2  2  ,2  ciiiiiii^iiiii-D-o^-ai-O-Q^-O-D^-O-D^-D-O-?-?-?-?-? 


■a)DCi)CO00CUQ)DCi) 


fe»J»e«SSSsSg°,glg1'g,g'g,gg,g,o2g|g2l25.M  •§  .|888888888S8 

050)030)010)0)010)01  O)  c  1C-CCC"C~"C"C"CCCCCCCCCSiJs5Smm«w»(0«»«W«(n« 

53  55  5  55  5  '55  £  "S'5'5'5)  o.  a.  a  a.  a.  Q.  a.  a.  a.  Q- a>  £  a;  jij  o)  a  a;  a . 


co   (13   CD   co    co 


NNNNNNNNNNNCOU}COC0C/}C00OC/3C0COCOmmmal.00tIICO. 


:  r-  t-  I-  I-  I-  t 


2  c 
sr'o 


y,  ^    O)  ,_ 
0)   CO   Q)   fl) 

co  co  n  x 


c«3|c^^.5 


o 

8  <s^ 


35 


=^  a  0  E  S-  £  «  o  £  «  ^  c  c«  tE 


1200X000X0- 


03     > 
^  "O 

_  P  (0  _  _  oi_  _ 

■||  E  §  |S  I  I 

IIIO-IUIIUZIIUII 


£  -6 


CD 
10  *c  "P 


iX    c 


5J£~  £ 


=3     ™    CO     O 

i  5  x  co 


-  2-£ 
b  g  ^  c  t  E  ro 


•O     OJ 


03 


Q3 


a>  a:  —  a) 

IlUh 


,_  1 

r 

85 

"5 

r-'S 

03 

n 

£  S 

CO 

a 

a  > 

0)   o 

coz 

CO  <T>  1  O 
LO  r-  LO  LO 
CD  CD 


ro"  i^-     -  cn  -Q  CN  cm  * 


c  a>ajs  gis  ac 


5<<Q<<-oZO-)<<-><co5<Oco 


C^^ct3i^>-ir>omCT)Moo^cDooco<NCNr-^ir)^Trin(NcncN'-(Dir)cg£il^5SS;SJJl 


*3"*—  ^  co  in  in  t^  <a-  *—  «-  coldi—  uoooaicocO'-  cdoc 

^■CDrt^pCOCOCNCn'JCNCNCncOCOCN'—  ■-  CM  CN  Csl  CM  CO  < 


5" 

El 


5  to  ii'o) 


ib  So 
K  2  S 

C    U)    c 

^  >  -c 
o  ■"=   O 


5 

°  c 

=  a 


T3    Q 

7,  C/)  c  m  ro  (0        i_i_.- 

.5    u    «.S    f    C  0303LJ- 

r°»jrS5«)«!«!: 

O  ,ti   co   co   co   O   ° 


tr 
o 


03 

c-       *-  ;=  *-  c-  ^ 

aj;  £  E  ™  §  = 

O-LL  coLL  S    £ 


—    03    O 

c  =  & 

*T  •—     c/1 


(A 


CO 

>  i-   c 

CO  ^^    U)    03 

555!lScioSii;;'o'o>«>j:™>£>'ol»»r°3>| 

5Qiiijhu3iiiii):ijoS(o<uos5si)UiD5uwso 


0) 


03   -C    C     C 


EQ 

RJ 

n 

m 

c 

CO 

F 

r 

0 

0 

n 

§ 

cn 

V) 

^ 

; 

r 

h- 

H 

QHt-  2  OO 

o 

I 

CO 

i 

HQ 

? 

L} 

TJ 

cn 

cn 

i. 

CD 

OOC 

5 


ai-t 


!=    Q.  -c    0)    o 

*  2-P  ?  >; 


>  2  —  -c  u  ^  ^3 

s5J.!qu» 

OCJ^CD      .      -J3 


-  9 
Ecu 

CO   ra     . 

X5„-i-,^"Jcc^-'=„ 

10    0)-C    O  —  TO    O    O    O    O^^-; 


05 


CO 

-jco  cr       o 

•  tij^l 
o  e  ^  »-  c 
o  o  £  ™^ 

CtQCO^  C3 


il 
ill 

fc  w  S 
co   O   ro 

-3  -3  a 


2jEcCJ=oiro03£u) 
Q.T3   P   o   ro   ~t   Ol£    21  i    03   CT 

Eaicg1£-o).eroo)2_1 

_j  o  .=  c  >-  ic  J5 

Ocoro.-Slalll 

JJT'      .C2C0      .^^^ 


•BlUjI^ 


-o  2 


cc03rocon'--cratEi-9tcr=) 
oOccrtD<i3o.-co"co3ci)i?-to 
crQHOQQtr>_]C0^x-)CicDQ- 


o  -c 
o  co 

-i< 


E   :£ 

E  t=  = 
"Sti0 
<^ 


E  03  5 

,  o  o  £ 
1  H  Q  co 


77 


S*—  (N(^^ir}cof^mo)0'-cNCO^Lntor^aD^o^cNon^i^(x>r^OT(T>o^c\jco^ 
i^i^L^iOLnLn^*?5u^<0(i?cpcDc4>cpu?co<oS^^^i^^ 
^r  ^r  «sr  ^  *t  ^  ^r  t  ^r  *t  ^  \\'t^'.\\\^'.   "^ L "* L  **, L ^! .  ^  ^  ^  ^  ^  ^  **  ^  > L  ^  ^  ^ .  v .  ^  x.  ^  ^  ^  ^  "*  ^  ^  **  **  **  ^  ^  ^  "I  ^ 
co  co*  co  CO*  oo"  CO  co"  co"  co  co~  co"  CO  co*  co  co"  co"  co"  co*  co*  en  co  co*  co*  co*  ro  co*  co*  co*  co*  CO*  co*  co*  co"  co"  CO*  CO*  co*  co*  co"  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO  CO*  CO*  CO* 

CO  CD 

tDtOtOCDlDCOCOtOlD(D(D(DtDCO(OCCCDCDCDCD(D(DtDCOtDCD<Dy3CDCDCDCDtDa)CDW 

r-*  r—  r— r*-r^r^r^r^p^) —  r-^  r--  r—  i-**  r-*-  r-^-  r*-  r^-  r^r^r^-r^r^r —  r^~r^  t —  r--r^.r^r^r^.r--r^i —  r^r-- 1^^  i — .i^r^-i — ^r--i —  i —  i^r^-r —  n^r^r^r^  en  c^> 

<T)o^o^a)Oia}OTCj5a>aia)o^a}CT)a)cj}a}<T)cjia)c^ 

*"L  *~I """,  *~.  *~L  *"".. "~.  *"I  *"*.. "".  *"". "". *"",  *~,  "~L *~L  ""I  t  """- *""-  *"L  *"".  *~. ""I "".  *"".  "~1  ""L  *"!.  *"I ""L  *~L  *~L  *"L "~. """.  *"", "", *~L "". "".  *~L  *"L  *""»  *~L "~,  *~-  *"» ,~-  *~-  *~L  *"-  o*  o* 

iDLnLr)<x>cococococor^r^i^r^r^r^r^r^r^r^i^r^r^r^r^r^ 

Q)CDCl)CD(D<Dtl)CD<l)a)a)a>a}a)a)<D<l)<DOCDCD(DCUajCDCl)CD<DCDCUCD(^ 
LJ_U-U_Li_U_U_U_U_LI_LJ_LJ-.J_LLU_IXU_Li_LI-U-LL.LJ_U_LLIXLLL^ 


c  c  c:  a  a  c 


~i§§^§witt§uw§§§ii^ttui^H  t5.S  2  2  ®,S.2,2.S.S.2.2.S.S.25.2-n'S 

7:7:7:OOOOOOnj(Dffl(0(i)nj[D(oiO(oroain)iOQrara(Offl(5B)fl)«)n)n)n3aaQ.Q.QQ.QQQQQ.D.Q.Q.Q.Q.Q.(n(n 

^  d  d  ^  i  ^  ^  =>  0~**^^~~*;~*~~t~t~^**~~^^^.^^~~~~~  =  =  =  =  =  -=  —  —  —  —  —  —  —  —  —  —  —  2p 


c  c 

lufo'6  J' 


"D 
C 
—  TJ 


-c-.  -2-0. 


■°  "°  ^ 
c  c2     . 


— -  "°  "D  — 
(ft  £    c    a)  "2   CO  CO      -  £    r- 

—  c  2  cd  cd  c       ip-S^cc 


o 
6  o 
5  -° 


B  =:  ro 
fc  !=  -° 

CD    CO    I- 

HID 


dd>-s.sE 

3    D   *?    CO    co    ro 
Q  Q5 Z  OH 


O   O   O  -rj  cS   O 

"  ^  u  J3  u  XI  CD  D-jj 

m—  —  —  —  "O  n  — 

I  i  i  I  cr  <  I 


o  cd 

.„  o  — 
F  "?  -°  O 

co   gi  =  ^j 

(5 1 1 5 : 


200 

CD  T3  "O 
i^    CO    CO 


s 


n 
in 

CM  IT)  CO  CM  "^ 


.-•-_-„- CM  cm"  00  „      -9  c"  c-9._.^ 


-    •  m 

t  CO  Q  CD  CO 
k  Ol  £  CO  CJ) 

- ■  ■-  OT  O)  >- 


-  »5x  3"WE<jUmES2  „.-»&>.-« 


d  v 


CO  -  CM  C, 


tf|lf||ii|a|&™1 

oo55-)55-)-i<<Z(fl2u.Q-l25<-l 


<5 


.      GJO 


■incNCOCOCNCNICM<-^CMCNCNCOCMCO' 


C      'cCC^OcoSSJ-S-n 


Q)CD3l33^cococoCO_ 


SO   "U   o 

JJ     -     CO    -   .;- 


1  c  c  oj  a)  o)  c 
;  c  c  t  E  c  = 

■    CD    (0    CD    (D    c    <U 


c 


ti—        c 


CD    CD 

E  E  co 


1  >(/>  C/5  . 


^cocoOC-t-v-cococo      'OCL: 
-  S  =  =  5-t    C  ^       :    C.Ci!«    I 


OOO 

o  o 


g 
o  ^ 


0=  s; 
o  £j 


(D    O    O 


c  o  _ 
:>boo_(/}(/)ca>uL 


D    QJ    03'm    n  ^  ^    CO  S>  :=  ~    *-  ~    >-——-—-—-—  ^T    —    CD 

■"25>SlOOiiiini5i 


If)    1:    iT 

■.    ,»oo 
Oujuj 


en  >. 
:«  a> 

-  H.  ^  <"  is 

1  "O    10    CD  -^ 

■  <  CO    c   0 

■  .      •    O  «5 
:  UJ  CE 


=   X  S  -2 


E  T3  T3  2 


CO 


,0?' 


-    CO    >- 

.*    CD 

i  5  £  = 

en   ro  ^ 

CO  ^  *^ 
CD  CO 


c 
o 

CD     CO 

C  Q. 
.9  E 


S-s'-S 


e  „  o  £    .    .    .^os 

iSU0£=r-°DJ- 


2  2  2  Q  _»;  ^  _i  ^ 


=  c 

>  2 

See 


_l    _    CO 

tr  ^  Ed 

V^w     tyj_._     gi^-     CD     U     CD^.™     ^>     CD 


u'-Q  >trm    ' 


CO   co   co  


C    C    -,    co  - 

o  o 


?i 


_>o 


t-fi 


a)  -C  qj  o  QJ « 


o.cotr-'E    ;cDE.ii!E=t: 

s.^  HJJifll'pfflcCCOd) 

CT!=£1    C  =  "5-g=    c=    t^3 

002iriLSQ.<S0SQir 


'^  o 

<co<: 

DC  CL    co 

eTIe 


E  5 
t*  — 
roCO 


?   ° 

>    CO 

.  -1  sz  ■ 
o' 


CL 
co"  >  >    ">    " 

°  S<  2  2 

l,lJ£JC  . 

¥   :>.  c   CD   E  c 

_    5   £    C  J2    >-  CD 
^-Cco5co>~CoCDOcO  = 


>  i  O' 


CO  ^ 


5r_i  e 


J3 

E  - 
™  !S 

1  E 

s< 

JO    CD 

U  I 


E 

»   CD   £ 


2  ■□   CD  ^ 


03  <   C  . 

■     0. 

UJ  Q  . 

"2  co<- 
co  c  2 

u    S    CO" 

irOQ- 


;  T3  to 
^  o 

en  fl- 
l-Ig 


78 


-J.  Q 

£  ™  E 

<u  o  ^ 


^Ln(Ci^oooio^c^cn^in(rir^coaiO^CNCo^LricDi^ooa)o^cNco^ir)u3r^ooCT)Q^fNfO^LniDi^oo 

£Z)IAU3lflAtOlOLDinU)LfilX)LDlf3LniO  ID  ID  ID  if)  if)  if)  if)  if)  if)  if)  if)  If)  If)  if)  if)  if)  if)  if)  if)  Ifl  ID  if)  if)  if)  ID  ID  ID  LO 

co*  CO  CO  co  co  co  co  co*  co  CO  CO  CO  CO  CO  co*  co*  co*  co*  CO*  co*  co"  co*  co*  Co  co"  co*  ro*  co*  co*  co  CO  CO  co"  CO  co"  CO*  co*  CO  CO  CO  co~  CO  co  co"  co* 

ID  ID  ID  l£>  CO  CD  If)         (X0CX><f^tO<DCOlDCOCDCOCOlO<DtOtOCDCDi£>lDlDlDtfJtOcDcO<Ol^ 

r^.  r^  r*,  r-^  r-*  r^-  r--     ■  i^  r^^  r —  r**  r^  p*-  i — ■  p*- 1 —  r —  i — *  r^  r^  r~-  r*-  r*-  r —  r^*  i — -  r^^  r^-  r^  r^-  r^—  ( — •  n^  t —  r^—  r —  r —  n^  r-^  r^-  r^—  p*- 1 —  r^^ 

CD  CD  O)  O  O  O  C7)      'CT)0)0)CT)O0)0)0)O0)CJ)0)0)CJ)0)a)0)0)0)0)CJ)CJ)CJ)0)0)0)O0)0)a)0)0)CJ)G)CJ)CJ)OT 

O  O  O  O  O*  O  O*     '.  *-*  r-  «-*  «-"  *-*  *-*  ■"-*  <-*  «-  <-  t-  *—  *-  «-  »-"  •—  i-  *—  *-*  «-*  «-  «-  »-  «-  «-  «~  *—  «-  «-  «—  *-"  «—  t-  CM*  CM*  CM*  CM* 

^-i- £■£-£*£■£  :*£*££££•£  ££££££££££££££££££  £££££££££££££■ 

X3  i5  i5  i5  .O  .Q  .Q      .^^i5i5i^^^^^^^fJJD-DXl-Q-Q-D-D-O-O^f3-O^)JD-D-D^iJ3^fDJD£l^)J0J3 
0)    m    0)    0    O    4)    G)      ,|og)OiD||)||)||)iDOiDg)Qg)i|]|DOIBIl)OIDOIDOIDO)O)l|]IDIDO(l)Ol]]OII]04) 


CO 


co 
co 

< 

_i 

o 


CO 
cc 


Q 
CC 
< 

o 

GO 
CD 


< 
X 

LU 

CO 

cc 

LU 

-z. 


> 

en 
Q 

LU 

Z) 
CO 
CO 

CO 


< 


!- 
cc 

LU 

o 


5  E 


•4-  .9 


JSe 


o  o  o  o  o  o  o 


O)    OJ    CD    CD 

■0)OTOTCTO)CTU)CJ>0)Cnil7>C^CJ)0)CflO)0)OTCTCT  O)  —  —  —  — 

fDfa^^^^^XlXlXlX)fi^^X.^-0^3fJ-0-Q-Qf3f3^3f3i3^^)^-DX)^i    O    O    O    O 

cDa>cucDcDcD<DCDCDa)a)cDcDCDcD<DCDcDcDQ<DCDCDcucDcDiDCD<DCD<DcDcD  -^-^  tt  tt 

■il^ltlilXlxiltl^iLLiliLLLLlilJ-IXU-IJ_Ll_U^ 


v>    C    CD 

ra  £  o 

>    x   1) 


CD 


CI1  O)  o   O) 
3   3   £    3.E 

-Q  jQ    CD  .jD 
W    W  £    W    3    r 

ee"*-;eo  e  o 

TO    ID  if    (13    D    (D  "O 
II2IQULU 


—     CD 


a. 


s  :a 

if)  oS  r 


N  j=  io  >-  t  w  b 

—  o  zl  a>  o>  D  « 

=  i;  ~  c  >  ra  > 

Q.  i?  J5   ^  O  3   O 


Otj 


P  j-  5 


*-*    to    >- 

cocc  o 


I  I  CO  IT 


o>  x: 


:   =>  ro  o 

.  Li.  tOO 


Ilia  >i  s,2  ffe= 


■       ■    CD    CD  CO 

££  O)*; 

to   co  *-  •■*  "-    - 

</)   w  <  < 


ct    O   O   sTi   fl)   O's   a   «   J   u    >io^wio<i<i    j   o   r-  5   r=   5  t n 

*8  8il€8J-S-§-Slliiil1*-8i|iii^ 


c  c« 

O   0)   t 
■o  T3   o 


zJ<>m>u5iii 


iLLOmum 


0)   c   ?  9 
o    OC0    f 


co  O  tr 


?  «§£ 
»  c  c  oQ 

o  ro  o  -  O 


2tj 

a  5 
>  5 

>-  o 

CO  I 


01 

-  -§  3  ® 

On)  to-? 

.2  a  s  p 


o 
12  o 

m  c 

C    >    ♦- 

<  go 

c,I-i 

c  >  m 
E^  5 

!=    CO  T3 


c 

(0 

sis 

a>  £  0) 

S.£| 

c     >    a) 
-)  *2  < 


3d)  id 


a- 


(/5 


,_  O)  to  _ 

>^  -^  — \ 


=  co 


HJ5' 


O   r* 


CO  JI 


>I-«c:«„toCf»«t»>i>.[:i!cc: 
jj-ncc  JSiScttojEtf  f  0t:xc 

OfO-COCOiimJIfOCDCOCUO-^coaj^COmCOO^ 

mouoQt/)-)UX^cD-jirS-)-><Oiji->^ 


E  = 

—  (O  "D 
to  X  O 
I      ■    ° 

oral 
EE^ 


79 


cnQ*-CNicn^LX}<Dr^ma)0<-<Ncv}^Ln(or^aoo^Ot-CNjco^Ln<Dr^ooaio^ 

Si?)iriini^ioLnir)iX)iniX)c£)cr)<x)cr)cocDcjDtx>c£>f£) 
is)  is)  is)  in  is)  is)  ir>  S)  in  in  \s)  is)  \S)  \I)  \S)  \S)  \S)  is)  & 

CO  CO  co*  CO*  CO  co*  co*  co*  CO  co*  CO*  CO*  CO*  CO  co*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO  CO*  CO*  co*  CO  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO* 


■         CD  CD 

CDtDCDtDCDtDCOtDCDCDtDCD(ncDm)CDtOtDtD(DtOCOtDCOtOtOtX>tDr^r*tOtOtOCD 

r^r^i^r^^r^t^r^r^r^r^i^i^i^i^i^r^r^i^i^r^r^r^r^r^i^i^r^^cTir^r^r^r^ • 

01OT01C^a^CT)C>C710^0^C710^0^CT)CT)CT)CT)CT)iTJ01CT)CT)CT>ff)(J)CT)CT)<J),~,--CT1tT>ff)C7) 

i—  .—  .—  .—  »—  i—  i—  *—  t—  i—  t—  i—  «—  i—  «—  i—  t—  i—  t—  t—  *—  i—  *—*—<—»—,—  ,_       ,      ^»—  i—  i—  •—  (OCOtDCOtOtOCOlDCDCOCOCOCOtDtOCOCOCOCOCO 

.  ^-  ^-    -    ?    -    -r--r-.r--r^r^r^r^r^r^r^r^r^r--r^r>.r^r^r*-i^-p^ 

cncnjcncvicncsc^cncsicnjcsjcnjcsjc^c^cnjcsjcnjcncncocococococo^^  ^,  ^^^^^(j)<j)<j)a)<j)<j)<j)0)<y)<j)<j)a)a)0)<j)<y><j)<y)<j)CT) 

tlT  cT  t~T  c*T  c~T  c^  c*T  cT  ^  t^  cT  t*T  c^  cT  c^  c^  cT  c^  cT  *^ 

COCOCDtDfOCOCDCDCDCOCOCDCDCDCDCDCDCDfOCDfOfDCOCOCDCDrDCD     (DlUfOtOraOrr     t-     t-     <—     t~     i—     t-e-t-f-r-r-r-i-i-t-i-t-r- 


.LLLL.Li_LLLi-U.LLLLLJ_ll.U-Ll-Li_Li_LJ_LLLJ_    LL  li_  LL  LL  U_  L 


:  : 25 * 

CD    0) = 

>  *>  ■>  iJ  kT  *1  iJ  «J  C  w'  _:    «J  »-'  ^  ^  ^  ^  1§)*nj  ccccccccccccccccc> 
QkiinDDiDiDiDDdjajuQaju^^'oooooooooooooooooo 

>->->->>.>.>.>.  >->>- ^  >■>->->->.>  ^-3^  y?  uinnn  »™»w.3*  »'c  -c  c.Z'ZZZccZclocccZc'Z'Z^ 

rocDcocarorococococorocoajrocT)CDcoraroroO<i)<i>o<i>oa)a)<i>a)cD<Dajto 

hhhl-hl-(-l-hl-hhl-hl-hhh|-l-l/)(/)W(/)l/)y'l/5(/)NNNNNNl/)WmmiDCQaiCOffiCQID(Iia]fflmCDmiIlCD|- 


I'lIlIIllI'1 1 1 1 1 1 1 = 

oooooooooooooooo 


o^ 


a> 


,    CD 


Ol= 


«t  eg 
IQiU. 


e  3  -  5  e 

>  s  <=  -  > 

(D  J   (CD    fD 
I-  Q  0-  L1J  H 


s  5  ro 
2  o  c 

o  E.g 

>2  £  2 

co  —  .-  co 
h<Ul 


01  2  co 


£  'ra  o" 

O  c  c 


0)         -ii 
0) 


o 


C-n^S 


=    O 

O  -Q    c    <0 

>_  5?=  a.£ 

CO  LU  I—  X  C/l  ^ 


CO     CO 

Sir 


sz 

a 

>-  o 


x:  -Q 

Q.  £ 


-  —  "O    o 

>-oco;=c££:o~2; 
E>S.2S2ooomgg 


°  -6 
2< 


M2  C 
=i  O        c 

o  a.  c:  o 

3'E-e 


CO    CD 


II 


<UIQ. 


ai^ic-cS^SiconDoorS^etiimiijro" 

OQiy)Ul<j5UQ.2r-Kir-lOItf)ZIUUCDl5 


> 

C  ai 
co  o 

iiuuqoj 


aj  cu 

a  ra.E 

!-  o  o  o 

1118 


CO 


*  *  -  5  "■  -  S  2  "--J  M  S  2  -  §  |  rf -  2 
.    •m-r»?20>52    ."B  S»2  »5    -feci"   • 

5  £  e-°>  f.oo  w  £  ■-.  E  oo«  E  -  ™  f  £  £■ 
0J>-32->-><2o2coTico-)5z 


m 


?s 


S; 


O)  <-  ,-"  *~  *~  00 


S-S2    - 

CTJ    _-CT)  en  csj 


50^<^ 


CN    £"CO  o*  QJ 


O  ^3 

7  E 


cjicx>^ou^TOr^ir)Ttrocr)<TicNrO'-cjicO'cr^cN'-r^»-incx)^tcoait-,^',",--TO'-( 

'-CN^fCOCNCsirsinrslCNCN^-cslCMrsI'—  CSCNCNCNCNCNCNCNirNlCOcsiCN'crcNCNCNCMCN' 


o  o  o 
.a  .a  jd 
yi   ui   en 


£  £ 


£££ 


S  ^-'   c    >•  >■ 


c^g 


03    CD 


S  >£2  - 

co   JO   O  -O   co   CO 


oSS'o'5 


r-1-r-O.Q.: 


Illll9lljll°!'l 


CD   C 

=  o 

<B   c    c   S 


CO 


-5    CO    CO   j- 

m  io  co  5  .£  6  co  n  =  ,El3"i=o=:;«£is       cu  „,  .t  a.t;  i 


CD    ^J 


tr- 
ee jS 

a.fc 


-—    CD 

o  o 

5)  .3 


,a. 


a. 
o 

S2 


!  5  S  ™  5 

CDCLiS 


§  £  £ 
a  c  > 

-C    CD    3    CO    CO 

UBQUr- 


Ql 


oict 

3    O    CO 
CO     U)  Q_ 

,m  o.   . 
c/5 


E  fe  m  c  o 

CO    CO     O    CO   -C 

-)U-)U 


.£  co   O 

C  TD    O 

lli 
■d£v 

*-.  <u  tf) 


U) 

m 

o 

u 

f 

aS 

0 

n 

E 

a 

ro 

o 

c  o 
cy)     .. 


2  s  s  s.e  _ 

»  S  ■=  S  -°  =  -c 

co    O    CO    co    i-    cd    ~  - 

y  oc  «  2  =  ->  S  - 


:  co- 


re - 


CD 


*—    CO 

5  E 

.o  o 
o  ^ 


o 
— iu 
>  > 

,    cd  a  m 

E  S  c  Et-£^^ 

col:CDtD^coor 
-)Q.^:-)SCQCQQ. 


loss 


^  g: 

co   o  ■ 


!  °  5 

'cow 

•     C     i-     > 

\2"2  « 

I  <    :tr 

1    -  «! 

:  o^  3 


? 

*-     CO 

(Den 


tn-E 

>-  c 


EI' 


£§ 


x 
i 


x:  "J 


§  i 

Dd"«  C 
co  to  C/3   O  —  -= 

-C     3     C     O     Q.   fc 

CO  CD  ro  X  to  o> 

>  CD    S    S    roCD 


>_CD    p 

t.   co   o 
—   v  _    CO-C-C    CO    CD 


CD   Si 


S  rose 

CD    «    CO 


o 

-I  _l  X 

5qG 


-5  co  , 
rxi' 


CD 


c/J  en 

CD  CD 

E  E 

CO  CO 


E  = 

CO    CD 


D>  to 
Om 

c-    ^ 
E   CO 

2  E 


CO    CO 

O)  > 

g>  o  ■ 
<5co. 


•  ?!  C 


=  t  =  o  2 
>  S.  >  ^  » 


:    C    J" 
|    O    CD  - 

cc  a. : 


80 


..1  0) 

£  ™  E 

D  U     t 

U  c 


co^u^coi^coa)o^CNico^incor^oocj)0«-cNco^Lncof^cocj)O^CNjc^ 

CO  co"  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  00*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO  CO*  CO*  CO  CO  CO*  CO* 
cocococotOtOCOtOCOCOcntX)c^c£)COcocncococoCOtOtDCOCOtOtOtOCOtOt^ 

r^-  r-^  i —  r^-  r--  r^  r —  r —  i —  r —  r-—  r^  i^  r^^  ( —  n^  r^  r —  r^  i —  i —  r —  r —  (^  i^^  n^- 1^-  n^  r^  i —  i —  r —  r--  r —  i —  r^  i —  n^  r^  r--  r^^  r^  i^-  r--  r-~ 

(T>a)CJ}a>a^cj)a5cn<T)<T)a^a)a^cT>cT>CDCT)CT)a)CJ}0^ 

co*  co*  co*  co*  co*  co*  «*  ^t  ^t  ^r  «*  ***  ^j*  ^r  *t  «j"  ■**"  ^t  ^t  *t  **  *t  ^t  "*  **  ^t  <3*  rr  m*  id*  in*  in*  10  in  in  in  co*  co*  co*  co*  co*  co  co*  co*  to* 
uooouuouooouuoououuooooooooooooouoooooooooouo 

COCDCDCDCOCOCDCDCDCDCOCOCOfOCOCDtDtDrofOnJCDCDCDCDCDCDCDCDCOCOCOfDCDCOCDCOCOCDCDrOCDCDCOfO 


CD 


CO 
CO 

< 

_i 

o 


CO 

cc 


Q 
DC 
< 

o 

00 
CD 


< 

X 


CO 

DC 


CD 


Z) 
CO 
CO 

CO 


< 

CJ 


h- 

DC 

LU 

CJ 


*-  o 


S  E 


CO    tU    (0    CO    CO    CD 


2  2  2  2 

o  o  o  o  o  o  . 


Illllllllllllllllllll'lsi-S-E-S-S-S-E  EEEEEEE£E 


tututututututucututututijajcptutututututucucu 


oooooooo 


COCUCDCDCDCDCOCOCD 


DDDDDUDD 


dddddddddddddOOOOOOOO  


DD33U3DD, 


(D  Q.  C 

>   if  ° 


CD 


-  CD 


fgslfplsil00 

HQ-u_>lcicj(/iircDQa:5cQ 


0) 


<  ^ 


oi  ro  ; 
oi  >-  oi  c/i 
-  »=  > 


¥-a> 


!  <o  oi  ~  ~  .£  m  >-£  oi  ,2  a.  oi  a.:* 
:Icqc/)_iq.i— t/)Q.CQS(/)mc/ltu 


O  u. 


C  u.   o  o 


oi  oi  vi 

3    CD    CD    ro  C 

-S 1 u  <->  s 

a.  c/)5  5  > 


■*"?  2r-£^ 
cu  —  —     . 

CO      -<-J  JOJ    c* 

M    5  XJ  •"=    o 

«■§!!« 

C  E  -x  ro  c 
ro  ->  ro  >  c 
CD50U1CL 


a  3  d  " 
<<< 


Ol 

< 


J" 

CO 

o 

-n 

C/J 

o 

u 

CD 

■g  I 

oi  ro 
</>  o 

^5 


■  o 


a)  -^ 


£"2  _ 

01O15     C     BliS    " 


■  C  OJ 
-  01  -o 
.  =  c 


01  ■ 


u  r-  o  ^  u_  ■ 


l^2S? 


:  m  i)  I  m  »  «  ■:  ' 
c  01  01  c  01  01 
01  t "°  c  p  > 

-  ^oiro  >roi  g  £ 
i/)Q_iircc-jujQuQ-)(/i. 


5< 


o  -i5  -1 


S*T2S<3g| 

rScwSSra^oo^OD^oirolro 
:Q<mu)OOTQit5QiQ.uu-)iro)j 


o  E  01 

"o" 


o>: 


Q-  £ 


—  ui 

01  ■ 

-1  1  E 

5  Q  -1 


01  >  ^ 

=  s  > 

5  m  ll 

— ;  -c  "i 

2- 1  £ 

£   01  ro 

ro   0,-C 


81 


^^LOLOirju^inioioiriLOLOtototDcococotocococor^i^^ 

CO >  CO >  CO  tO  CD i  CD i  CD >  CO [<0 >  CO >  CO [_C£S  <S i  W  (O  (O  CD  W<D  «)  CO  (O  (D  (D  (O  <D  U)  (D  (D  (D(D(DSSSotoSioSSSSSSSSSSSSSS°° 

co  co  CO  co  co"  co  co  00  to"  CO  co  co*  Co  Co  ro  en  co  co  co*  co  co*  co"  co*  co*  co  co*  co  co  CO*  co*  ro*  CO  CO*  co  CO  CO*  co*  co*  co*  co*  co*  to*  en"  co"  co"  co"  co*  to"  co"  co*  co"  co*  co"  trT 

COCOcOCOCOCOCOCOCOCOCOCOCOCOCOtOCOCOCOCOCOCOCOCOCOtOtOCOCOCOtOtOtOC^ 

cncD^cptD^cncn^o^o^aio^cnc^ 

co*  co*  to"  to*  CO*  CO*  CO*  to*  CO*  CO*  CD*  CO*  CD*  CO*  CO*  CO  CO*  CO*  OO*  00*  00*  OO*  00*  00*  00*  CO*  CO*  00*  OO*  OO*  00*  CO*  CO*  CO*  00*  CO*  00*  00*  00*  CO*  CO*  co"  CO*  CO*  CO*  CD*  CD*  CD*  tD*  CD*  o>  CD"  tD*  CD* 

rororororocococococoajioajcocococococococDcocoroconjcuro 


ajiutuajiDajQJcuQjtDtutDcucDcuajcuaj 

EEEuEEEwLtuwutttwE.S  —  ^coco^ojcoaj^coocucoajcgcuQicuiucocoajcyaicuajOOOOOOOOO 

fDcutD(ororanjcorotocorao3a3fOct)fDnjClD.Q.Q.Q.Q.  CL"CLCi.""i*cl*Ct"cL"o.  CO.  Q.  CL*Q.'cl'cl*cl'CL'cl'ct*a.*a."5  "2"S"S"S"2"2"2"2 

JDJDjD^JD^JDjD^^jD^jDJDJDjDjDjDjD^JD_CD    ®    ®    *    <D    CD    O    O    O    O    O    O    O    O    O 


£  =      ■    E    C*   ™T3"= 


"  ';  (0  r 


-  ro  "  .  , 

2x  gn 


g  ™   ro   £   tD  ™   cd 
P  ?  °  "S  .5   ra  <-> 

Q-  5  5  X  mo  5 


55  »2-o'2    "22  o  =  oi 

m   fli  "3   im    C    m   HI    — .  <•—    k-  ■—  -  — 


O  j 


U1K1L 


c°ci~cD™cor-TH^,9ci.c-cac:.OCc/)^- 

>  O  -c  <D  ro  x:  ro  -c  .5  .£  *:  .§  5  <-*  &  v  °-~  ro  —  2  75 

UJ  y  Q.  U  I  m  (/)  0 |-H/)-j21/)_iQ(/1IO[JU)Q. 


0} 

> 

o 

o 

1  £-2 
!  S^ 

|3gg 


ro  . 


<D . 


^E  _J  LU  O  *>  LU  > 


>• 

U 

co   O  ^ 

EC/)    3 
Jr,  CD 

(D    CD    CD 

o.  ->  rr 


-     uj 

J£  — 

y  > 

O  C 
CD  QC  o 
=     '     co 


.9*  <?   O   n 

*=  a  w  -2 

>-  aT2 

c    '    c:  ra 

—  >  o  o 
ro  co  .c  12 
UUhiu 


O    3    3    O    ^    O 
~°  £1  £3  "9  XI  """* 

2  £  co  ro  u)  ro 
o"t'fc  o  "t  o 

5   to   co  2   ro  5 
LU  X  X  LU  I  LU 


S?i2&^SS£^£""r"^!^S££OT^^^^^^^^Q^^^o^3cooco 
CNCNj^cnintNicN^rsjcNCNc^c^tNCY)cot>itN(^csirs4tNrNirNjcsi^c^ 


-  <D 


.  _  *D  __  "O  _ 


0-  CL  2 


§=-£ 
s  »™ 

i  in  5 


pi  cn^.~  cd 
-°  -o  £  m 

yi   ui   ro  ro 

CD    CD  m      • 
CD  CD     ■  ±r 

^  ^  LL  5 


l_     UJ     '-JJ   ■-»    (— 


CD  "-" 


CJ> 


CD 


o 

,— 

o 

JD 

f 

Q) 

£: 

0_  CO 

q.  a  a 
ui   tn   c/i 

_CD  _CD  _0J 


=  o  o  2  o 


.  E 
o  -Q  =  h 
CD  c  5.U 

N    CD    co 
ro   a)   ^ 

iifOSuioooiOiiJibon 


CD    J)    q 
O    Q.  Q. 
.Q   to  to 


2  ° 


'  -O    V    CD  = 
■    C  = 


II 


=  -q    w   O 


^    CD  =  =    O  . 


P    C    C 

>•  CD    i_ 


O    CU  £J    CD    O) 


>(o   >~   a3'->-6—   O'>ro   >-^   roP 
±ttO(J5iuIUiQ.C350Qj 


to 

3 

-I 

n 

U 

r 

-O  -O  X3 

b 

0 

5 

to 

to 

Cfl 

x: 

CO 

m 

ta 

H 

CO  X  X  X 

i  '  o)  ! 

ro  ui  ^ 
3  ro  jj 

LU  X  LU 


~  o 
end 

T3 


Q.  5 


» 

CD 

yi   Ol 

S8s 

CD  c/5   ro 

5,° 
■S-Q  m 

.y    O    CD 

Lxmn 


Sis 

■if  x  c 

CO   Q_    . 


2 

rsi    CD 

of 


CD    <D 

S-E 

8  e 
.u:-)    ■  cdOo 

t?    CD  Ss         CD    ^   C 

O-CO    S-OCD5    o 

tr  cj  u.  co  lu^:  S  cc 


g  =   CD 


Wl    CO  -^    .       C   t- 

-  S  „ 

-c  2 

=>   3 
Q 


oj   ro 


CO 


:  Q  2 
iro?!- 


<  CO  CD  L-1 


:o^ 

•  en  c 

1  CD  3> 

i  E  LB 
)  CD  ♦- 
J  -1  CO 


^   C   o   ^ 

■  _l  *S       *    CD 

m  ;  ->  -1  •-  Li: 
™  >..£JSO  cd 

E  -o  -D   CI)  c  — 

o  cu  2r  ra 

-C    CO    O    O    o  -C 

H  tr  cc  Q  ->u 


O    >■' 

x  »■ 


-oO 

CD  _j 
H  — 
2  ro- 

CC  LU  I 


:  ±±   CD 


CD 


ro  ro 


2  £ 
<i- 


£'f2 
5  c  2 


£  lt  -*  "a 
-S5  5  ro 
g  <  roCJ 
°  ■  X  • 
~>U       LX 

^  Qj  5  "CD 
*^     CD     ^   CO 

£  y-g  .a 
J35if5 


2  c: 


CO 


C    CD 


OC 
□  lu-1 

cc  E 

cd  cd  .ro 
cd  -Q  = 
>  0> 


CD  =   T3    C 

PI?  5^2^ 
m  ^   jcr  u-  j 


cd  "  cr  H  x 

-»  CO  CD      • 

ZtQlTQI 
„,  c.Clu  u- 

U    CJ    ^i     i; 

25  ro  "  ™ 

m<5-iOOirLT-:iTQ 


o 


DC  2 


82 


c  co  E 

ill  ,  \    *- 


}Oooooo.-^^'-^^^^^^c\icNCNcNcNcNCNCNCNCNcocococococococococo^^^^^<cr^ 
, — >  ( — .  i — .  i —  i —  i — - 1 —  r^  i —  n^  r^^  r — - 1^^  i^^  r^^  i —  ( —  r^  r^*»  r — -  r —  i^^-  r —  i^  i^^- 1 —  i — ■  r^  i — ■  f — ^  r^^-_  r — -^  r^  p-*-_  r^»_  r^^  j  ^  i  -^  r — -_  r*-^  r  -^  r^-_  i  -^  n^  r — -^ 

CO  CO  CO  CO  CO  CO  CO  CO  CO*  CO  CO  CO  CO  CO*  CO  CO*  CO  CO  co~  CO  CO  CO  CO  CO  CO  CO  co"  CO  CO  CO  CO  CO  CO  CO  CO*  CO  CO*  CO  CO"  CO  CO  CO  CO  CO  CO 


CN  CO 

o  o 


CO 


co 
co 

< 

cj 


co 

DC 


Q 
DC 
< 

o 

GO 


< 
X 


CO 
DC 
LU 


> 
CO 


CO 
CO 

CO 


< 


DC 

LU 
CJ 


CDCOCOCDCOCOCOCOCOCOCOCOCDCOCOCDCOCOCDCDCOCOCOCOCOCOCOCOCOCOCO 

r-^r —  r^-p— r^-r^i^^r^-r —  r^r^r^-r^i —  -^ —  r —  i-^r^r^-r-~r —  r —  r^-r —  i^^  r^  r^  r^-  r^^  r^  i — - 

cDo^cDcDcDcDooo^cncDo^cDcDcDcDcDcDa^cDcDcDcDcDcDOT 


CD  CD 
CD  CD 


CD  CD 

en  cD 


CD  CD  CD 

r^  r^  r^ 

CD  CD  CD 


CD  CD 
CD  CD 


CD  CD 


CD  CD 


CD  CD  CD  ( 


.OOOOOOOOOOOOO' 


£;  CO  CO  CO  CO 

£j  p*.  r»  r--  r-. 

:  CN  CN  CN  CO  CO  CO"  CO  CO  CO  CO~      .  ^  ^?  ^  2 


O    CJ    CJ    CJ    o    o    o 

COCOCOCOCOCOCOCOCTJ 


;  s:^z^.jzsisz^:^:jisz^.^.jzs:^:sis:^z^^.^.^:^:s:jzjz£1^ljz^.^.. 


OUCJUOOOOOOUUOOOUOCJCJCJCJU 


^52552555555555555255255555555555555555 


j2  a  a  a  a 
5<<<< 


o  o  o 

■DT)-D 
CD   (0    RJ 


o  o  o  _ 
to  co  to  co 


>  o  o  o  o 

15555 

j   LU   LU   LU   LU 


CO    CO 
O   O 


ra  —  —  — 
OOOO 
U  U  CJ  O  CJ  CJ 
CO  to  to  to  C/l  CO 
3    3    3    3    3    3 


CO    CO    CO    CO    CO    CO    CO 


555 


:  z 


cz  c  c  c 


oooooooojcucuci)a>cucPQj(DcDajci)(UQ)(*L)cija)cij-ii 
cjcjcjcjcju   O«t0«»M»«w-C"C"C   rornmrnrnm  m"^ 

~~  cDCDCDCDtDcDcDCDcocococDcDcDcDajcDCDOcDCDcDcD 


c  c  c  c 


■r-(/5C/)l/)(/)L0C/)O)(/)UUUNNNNNNNUmcDCQCQ 


</i 

Jr,  v 

a  c 

> 

X    Q) 

O    CD    CO  TJ 

c  >  ai 

O    O  TJ 


TJ 


;~0  T3 


^^ 


=    3 

>  ro    ■ 

^    c    c    to  I  "D 

CJ    CJ    ^  ^    CJ 

to   to   ^ 


25^0- 


5  E 


CO  Q-  IX  LU  Q_  UJ 


.u  iu  _0    "*-     C    m    O    O  ^    "^     t    "si    C    W»    w    K  ,B    1-'co,-*-_^>OJ1A' 

2  ra2  n  <o~  0  =  =G>  ccoco  d  3  ^™3-ctu>o  =>  ^?  =>  cd 

LUQ.LUNl>ZUUUSjQOr-|-Cl5r-UI>_lQ5QW) 


a 


CD 
O         m'C   O 

D    CD    ~     CO    3    CD    CD  "^ 


TJ  TJ 


Q2Q1/)I2QO.DI2UQI0:liiQU1/) 


n 


1  E  * 


cd  5  -F, 


u   LO 

cd  in 
n  cr> 

E"". 

CD  CD 


O    CD    CD 

ZlOo 


l&f 


18 « 

,CD 
•^  *"  CO 

IS? 

^  ^CD- 
CD  CO  cn 

£  3    CD 

CL  C    C 

cd   ro   3 

CO  -)  -> 


CO  CO 
<N  CO 
CD  CD 


.  CO 

CO  CD 


CD 


in  if) 

.c  .c 

CJ     CJ 

CO     CO 


i  2-00^*00-  ^cS?-0'^    >.ECNI^2^'~ 


r.-0'™E  c5  e  r 

csiro.-r^.O'^    D^CNl^-g^ 

_D     ^    >Z:     ~     CJ  ^     _ 
CD33    9-^i>"cD    CD    S 


cm  co  .—  r^  jj 
>  ?  >->.£"£ 

"^   =  "^  "^   (i   n 


w    D. 

o< 


Ul 
< 


cx>cN^>-oocDc^cxcr)CN(CNc>icj^LCiooci>LnoOT^^cpcn^cTir^^cNOTcoO'-^cNLOcor^ocNOCMc£)co^ 

^'TCNC^CNCSI^CSIC^COiri^COC^^CNCNCNCNCSCSCN^COCOCNCNCOCNJCNCNCNCOCSCNCNCOCOCOCNCSC^ 


3=  cd 

0-0 


tco2 

0)  "O  cd   rj) 
C  '>    o    3 

S  op  2 

(/)  £  LU  CO 


■-  -  -    Ca 


ca  -rj 
X  c: 


Q   S  J3  n  -D 
en   >   co   in   en 

t  ro  t  t  t  c  c  c 

ro"5   cd   cd   cdl=.=:^ 
I1IIIOUU 


5  £  £  >  fri  cd 


_cd  01  lr  cd  c-1 

^    CD  CD    E  jd 

E  JS  3  j^ 


o  o 


C  LL  U.    C    O    C 


CD 


Ol 


SSQllDU>ZOz5SS 


o 
:0-= 


.oils 

cd  *-;   CD    to    3   _ 

w  •-  o  *-  S^  c 
cd  r  i;  ca  3  ro 
COU  CO  I  Q  Q_ 


o 


81  i 

«  "^   en 

i  o-, 


0  -c  £ 

c  qJ 

«ou. 
>.?>  S 

_;    >    CD 


D  Q-    CD    o 
CD        in 

£  .0  CD  > 

—    O    O    CD 

(J  m  rr  h 


CD    CD    o    ? 

in j^  P 

'c  .2  y  O 

cctt 

CD    CD    cd  — 

QQ  a.  u 


O    CD    CD    CJ>  • 


?r>i 


£  c     '  ^  '53 


?CJ 


CD  Q 
E  O 
CD  "Z 


S   EQ   in 

-=    CD    ^  CD 

S=  b  £ 

,"£  *>    CD    CD 

O  >  -I  -> 


5^^g 
S  rr  u  in 
cd  c  £r£ 
01 -^  t  £ 

3  0,«» 
lu  -it-  Q 


-o  5.y 

>Q  S  in 

Ecf» 

C   SZ    CD    £ 

-  °,-cl  ra 


jT3 

a 

c  ^  E 
5  .£  =>  CO 
I   £QC0 

U        .   Q   lii 

i  c  »  J 

O    CO    D  "D 

-,  q  rr  uj 


0  c? 
in  t 

CO    => 

5° 


co : 

CO  q  ■ 
Ju  e' 

j  °>; 

JllS. 


crS 

CD  ^ 
>    O 


O   CD  45 

^"SQcr'og.5; 

o  —  £~  t?  £  -" 

6'S—  £o^iocoiocDcD 


LU  0- 

-D    >co  .9;  TJ 

"^    CD  ^  C 

?i  c  t  co 

O   ni  —  c 


83 


-Q^cDr^oocDO^CNco^ixicDr^oocDO 

_   .JCOCOOOOOOO(DCT>a>CT)Cr)<T>Cr>CT)CT>CDO 

r^^  r^.  r^^  i —  r^  r^-  r^^  r —  i^^  r--  i —  r —  i —  n^-  r^  t^^  ( —  i —  r^  f^^  r^  i —  i —  i —  i —  i —  r^~  r-^-  r^  r^^  n^-  i —  r^  i —  i — ^  r —  r^^  i — -  i^-^  r^  r^  r^^  r--_  i — -^  r^  r^_  i^^  i — -^  i — -^  r-^  r^^_  i — ■_  r-^  oo_ 

CO*  CO*  CO*  CO  CO  CO*  co*  CO*  CO*  CO*  CO*  co*  co  CO*  CO*  CO*  CO*  co"  CO*  CO*  CO*  CO*  co  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  co  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO* 


)  CXl  O  <—  CNCO'tLOCDr^COOlO'-  CMCO^lDCOr^COCJlO'—  CNIC0-3-Lr)C0r*-C0(T)O«—  cnco* 

•^iDLnijniJ^iiSLniDijnLOijncDcjocDcDtcjicDcp 


CDCDCD>CDCJ3CJ3CJ0CDCDCDCDCDCX>(DCDCDCOCDCDCDCDCJDC£)CDC^ 

r^  r-^  r-^  i —  r —  r^  r^-  r-^  r — ■  i —  i —  i*^  r^^  r^  r —  r^-  i —  r^^  f^^  i^  i —  r —  i^~  r^^  i —  r^^  r-^  i — ■  r^^  r^*  r^  r^^.  r^~  r —  r-^  r^  i —  i^^  i —  r^  i —  r —  i —  r— -  r — -  r-^  r-~  i —  r-^-  r— ~  r^-  i^-  i     r^-- 

CT}CT>a)(T>cj)<y)CT>cj)a}CJ>a}a^a)<T)CJ)CT>a^iT>aic7>cj> 


r-'r-'r-'r-^r-'r-'T-t-t-t-t-T-T-^CNJCNjCNnCSCOrOCOnrOl^lOlfJlDLfitD^CDI^I^r^f^COOOK 

QfiaaaafiaQaaQaaaaaQ.QaaQaaQ.Q.aQaaaciciCLaQaaaQ.aaaQaQQ.QQQ.ao.Qa 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 


" 0)0)1)0022222 (UQ)a>ii)iDa)a;ajQjQjajiD(D(D!D 

£££££cdcdcdcdcdcoo)0)-     ■     ■     ■ccc  =  =  =  =  =  =  =  =  =  =  =  =  =  :E  = 

< —   , —   , —    - —    « —    , —    - —    - —    « —    , —    , —    < —    ,^ —    - —   ca<T3coco<T3« —    i —    »—    > —    i —  -»—  ■*-•*-  t-.*^  S=!=!=j  1j'n'n'o>?>>?>i>>?,>>>>>>>:> 

ccccccccccccccv)wirtwc/>.----"'-'^'^'^'^SjK3?</5irt</!uiS<xy>->->->-:^>>;~::~::~;^>->->">" 
mmmmcommmmmmmmmHHHHH52222(/5wc/3</)c/)ij-a-u_c/)c/)c/)(/)CiOOi— I— i— i— i—  I—  h-  (-  h  i—  H  I—  H  t—  H 


t—  .—  .-.—  .—  .—  .—  .—  .—  <ni—  cn  ■—  ■—  m  »—  r^  ■—  i-  •—cm*—  ■—  n  ■—  ^  cm  •-  >—  r-T-t—  fl-tn  r-  ^-  <n>—  ■—  <3- 


■  ^  CD  .—  CO*—  ^  --  -^  >—  CM  ^  O  •— 


■   ?Q.2 
1  -O  —    c    ° 


U.CJO 

c  ~  o  2  3 
=  «■=  oO 


„  o  S  ° 

1?Sal'e««j"53iio».Ec,E 


«—    CD 


co 

Q_ 

tf 

O 

a.  "a  tj 


2  2  oi 


rw(u^^u[i"'Q)(i)ai<^;ujiuQjin-^.=  ^n]*   u.-^  .^:   oi   co   oi  ~  oi 

oim>a.O(/i2imi>2ujQt3i-ii>-j>-ii-Zi/)£DO_iiirtfin) 


-  g  it   0)  £  "S   ?  o  D 

oj  5  I  o 

c5«  a  ° 


Q)    Q> 

-^  -^    r- 

CL  o.fc 

O    O    O 

1 1 1  a 

01  -C  SL    D 


>  _£   >  *   01 

^n   >•     •  = 

gogre 

E  -C   =•   co   cd 
Q.UQ.II- 


—  "=    CD 

£  £  a 
o  o  E 
>-  >-  2 

fO    CO  -C 

-  I-  U 


=  o 

>•   >  C    >•  (J 

(d  >  ro  to  t: 

h-  O  o-  I-  _j 


tfl  y  — 

2  .-? 


j    u  —    'u  ■> 

a     >~   C  5- 

*-    >.  ro    fD  CD 

CO  _l  I-  0-  Q_ 


O  CO 

SS^s  :  :  :«  :      :$, 


00 


CD  CN    3    t    qj    CO  ^  CN  CN    CD-CI-CCN    5    ! 

.  0  (D  0)  ro  d, 
:  u_  u_  to  — t  ~-> « 


co 

CD  CN  CD 

«-  01  <- 
-cd     - 

CN  .—  CD 
»-  -CN 
^  CD  ^ 
CD  CN    0) 

£  fe  E 


r^CO^^OO^CO^CNCOCO^COCNCOOCDlDU^CNI^^CNr^Cr3CX>^^ir)CDO^CNinc^ 
COCOCNCNC^^CNCOCNCNCN^COCNin^^COCOCNCOCOCNCNCNCNCNCN^CNCNCOCJO 


CO  CN  CN  CO  CN  CN  CN  * 


sr=  P 


c 

c/l   o 

fi 
0.90.2 

Si  -o  —  — 
-  yi  ro  en 
£  ~   cd   0) 

uiu? 


cl 


U3    fl)    CO   •; 
C  —  J*    t- 

c.5>3.£ 


S--U-  c  "- 


a,  §  a 

§2  fe 

■-    O)  U 

i  =  015; 


2  2 

OJ     0   -^   _QJ 


01 


01 


ixi.S 


> 

>■  c    >■ 
01-01 

«-  r-  o  c 
01  b  d  i 


E  01013 

_    >    3    3    01 

w  wcii   coo)  i-^  i-   ^r=  u  *^  in  c  u) 
ai-  ^<i^-^—  aj-i   u  DC  "1'c  oiai  Q..^  Q.a.cooioi^oiaiaiai.i;-J.;=*Ai 
N5os5S>uShi-o.Oo.i:yu)>muiucDiu.i(nmwii.Qo.Q 


01  01  oi  01  01 


f*  r* 

> 

? 

0 

Q 

U 

O 

> 

> 

> 

> 

CD 

CD 

CD 

CD 

£  E  E  £ 

OOOO 
>.-^    -X     > 

CD    O    O    cd 
l-ZZh 


2  == 


<D    O 


J  I-  Q-  X  Q.  ^ 


E  c  c.2 


o> 


-    CD  . 

■  CD 


;io 


01  =    ^    ni      - 

2  S-jz  sz  o  5 
u 1UOD111 


C«S 

■sill 

>  E  c  c  is 
QQSjJi-iIDS 


_itxx 

5  5  E 

CD  CD  5 
C  C  — 
O    O  - 


d  - 

£-01' 


01  en 
co   ui   fe   ? 

CTlS 
CD    c    >-2 
JD  w   E   > 

O    QJ    CO  2 

tr  _i  _i  Q 


s=  ° 

™    01    > 

3  g  ai 

So-1 

F  £-5 


O    CD 


C3 


c 

0  T3 

2    §    " 

£  >  c 
oj  £  d 
Q-    CD  c_) 

.  JZ 
Z  CO  Q 

CD     _    D 

£^  E 

01  O  CD 
CD  -ICO 


c  01  »-  c:  cd 


1-  <5  ->iS 


01 


r  ui  oi^ 

■  -S  -c  -£  01 

=  E  S  E  5 


>.  c    i-    C    O    01 

^c  01  01=  t  01  3  01  w 

Ei^^izs-o.e-c-1-.  e 

■—«*-»-  m    -  C/j    til  — 1    _ 


e!T 

CD     Ol 


i  01  n 

>  ui  -   c 

c   01  "D   ^ 

c  "C  "en   - 

_C    CD    2  = 

O-C    «> 

■oUCDS 


_    _,      .  CD    -  ^   01  ' 

IcOCO-L„--^cnIIJ^CC 
yi  CC 


.O 


S I  *  §  5 

g  "o0-     •  cd  *  c  oi  .9!  c  c  c  E  <S-o.e  a.E  c 
cor  o~    .  °id  o  Ofo  ^  o  o^  co  °^i:  "J  o 

<O-)C0-)Q-l-)CCQCD— l-)l—  -lU-SCLCC-l 


oifc5E 

O    QJ    CD    CD 


84 


.J-  CD 

TtZ     CD   _Q 

£  s  £ 


*— rNjoo'^m(Or^ooa>0'— rsicn-^LncDr^QOa^O'— r\ioo^LOc£>r^ooo)0'— c^lco■^■L^)c£)I^ooaiO'~cNrO', 
ooooooooo*— >— ^— '—'—'—*—'—»—'— cMCNtNi(NrsicM<NCNirsicsjco(r)fOo,)roroncororO'^- 

CC ^  CO i  00 ^  CO  00 i_  00 ^  CO  00  00  00  00  00  00 ^00 [  QC ^00  03  OO  00  CO  CO  CO  00  00  00  CO  00  00  00  00  CO  00  00 ^  CO  00  00  CO  00  00  c 

co  co  co  ro  co  co  co  co  co  ro"  co"  co  co  co  co"  co"  co  co"  co"  co"  co*  co"  co"  co"  CO*  CO  CO"  co~  CO  00  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 


CO 
CD 


en 
in 
< 

_l 

o 


in 

CC 


Q 
CC 

< 

o 

CO 


< 

X 


CC 


> 

CD 


Z) 

in 
tn 

LU 

I- 
< 


CC 
LU 

o 


CDCDCDCDCDCDtDCDCDCDCOCDCDcDCDCDCDCDCDCOCDCDCDCDCDCDCDCDCD 

cdcdcdo^cdcdcdo^o^cdcdo^cdcdcdcdcdcdcdcdcdcdo^o^cdcdcdcdc^ 

'—*—'—  r-  r—  t—  ,—  ,—  ,—  t—  i—  t—  «—  i—  t—  t—  *—  «—  i—  t-.—  »--i—  i—  ,—  *—  *—  ,—  t-  O^CDCDO^CDCDO^CDCDCDCDCDCDCDCDCD 
O  ©  O  Ol  CM*  CM*  CM*  CM*  CN  CM*  CM*  CsT  CM*  CM*  CM*  CM*  CM*  CM*  CM*  CM*  CO  CO  CO*  CO*  O  ""J*  "3*  -*T  ^*  *~  *"l  "~  """.  *"".  *"L  "~-  *~1  *"-  *~L  "~L  *"L  *~L  *""!  *~I  *~- 

'—'—'— ^T-'— »—»—»-'-•—'—'—'-»-'-'—'—»-»—'— '-^ '—^ "—f— •-'-^j-^^^^r^iTrTt^t^j^^t^r^^r^r 

i?LTt'utzST'cttt":ZTitrttrT'c:c'c:::E>'>,>>'>'>,>i>>'>'>'>'>,>>'>' 
Q.Q.aaaD.QQ.Q.aQ.aaaaQ.Q.aQ.aQ.aQ.aaD.LiD.Lin3  ra  ra  ro  ra  ro  ro  ""  ra  n  2  2  ro  2  ro  J2 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<^^^5^^^^^^222^22 


•*-  .9 


jii 


;;;;;;;;;;;;;;;;;;;;;;  o  v  _cp  _cd 

CDCDCDcDCDCDCDCDCDCDCDCDCDCDCDCDCDCJOC'O       '">*>">"> 

:  "D  *D  "D  "O  .J  t.  C  C  C 


cccccccccccccccc 


o  o  o  o  o 


ajojoj    Q-Q-9-aaaaaaa^aaaaaacn*6coram<l><l)CDCD    -=-.-__ 

CD    CD    CD  ~  ~  ~  ~  ~  ."=.-=  7=  7=  .—  .—  —  —  :=  .—  —  .—  5  19  "5  "9    CD    O    O    O    O    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD    CD 

NNNOOUoooooooooooooOmiiJiijLuNUUUUtomcDmicmirifflmffimfflmffimffi 


CO    CD    <j 

cd  a  c 

>    X    CD 


CD 


.  —    0)  <  - 

>    >  =       ,J=L 

O  C   >   C  ffl 


o  0)  cu 
-)X  X 


C£)  o  _ 
3  yj  W>  — 
ED  IS  ~  ^ 
*-  —  >    CD 

0)1  >  u 


O  ^ 
en  .C 
CJ    <_> 


0)2  w 

en  ^=  o 
-5-U-1 


O  "O  "O  TJ 

n-a 

(/) 

en   CD    CD    CD 

n  1> 

3 

-2   o 

c  ^  -C  -c 

-r   O  O  o 

.  2    10 

2  S  f ,™ 


>o 


C/3 


c        c  cg,o>-o;o 

cE-SttcutSct; 

OQ->UJlO>C12iuOmlOIXinc/)ON0DUC3 


*-   qj  CD 
O    [fl   ^ 

QSZ 


^     •  co 


co     .  «■  in  ° ' 

Sco  lo  en 
*"  CD  —  m" 


^  in 


odcn?--^^ 


r^  ' — 

tjin 

S22 


•  CD 

3 


fills! 

2  00<  u-  Q 


toco^ 
&  V>  E 

3    3    01 

D5  en  > 
^  d  o 

<<z 


sg? 


J  ■-  CO  to  < 
-o5^ 


S 


Z-s 


a 


a  ^5 


01    J.  0)  ¥ 

c  —  c  s 

=J   =!   =:  O 

—l  —l  —> 


^  -D  -Q  "~.  cT 


1  m  cm  ir> 

en  i-  cd 

1  *—    CD  ^  i 

—    C  CM, 
;CN   S«-f 


CD     .    00  cm  CD  J 


CM 

ID  CM 
CD  CO 


a 


ScnT--  2 


-illZtQ-), 


>*e  £r 

-    CD    CD 
!  CO-) 


Q.  CO 
<  00 


E5rfS8So-as*fcS|^ 

5  no;    D  ill  Q  rB*-! 
Sr    >c    CcS    >    c    QOl 

-)O-)-i-)<-)O2-)00< 


oSg! 


a  o  D  3 

LL  O  ->  -> 


< 


coco^coc\i^oooocj5^CD^CNicDOT»-inr^oiincn»-r^r^cDr^aio^cocooOT^^»-C5CDCNc\ic^cDi^ 

COCNCSICNCSl^cslCNICOCSICNI^incOCOCSI^CNCS^CO^CNICOCSCSCN^COr^^CNCNI^CsJCO'^^J-'^-^-CNICOCOCNICO 


.a   in 
O-o 

"  T3 
CO    (D 

o 


r-r< 

0 

,t!    CD 

a_ 

Eu 

to 

.  n 

CD 

m   P 

F 

N  m 

TO 

LU  _J 

t/) 

(A 

-S 

^  «)  .- 

a)  a  QJ 
Oof 

°  ^  -^ 
2  Q  -> 


cS  iT 


o  2  c  ^  E 

-0  =  = 

<  O)  cu 

w        -^  m 

co  „-  Q    ■    . 

-J  .•"  e  co  = 

>  c   to  CO   cu 

o  <o  .9  5  m 

-1QI-5Q 


if 


i    1  9 

Si  >-  S  co 

D-D      .  "- 

fill 

d5<o° 


"5  co  "cu 

=  cu  >- 

0  co 

1  o     . 

CU    CO    - 

OQ5 


i.^  2 


Oca 
ESI 

00   c  X 


O) 


co   o 


a> 

■5oo5( 


CJ      •  r-  jr  v  — 

U.  £    -  Q   o  — 
-    CU      ■      ■   M  -H    °  ~  .2 


j)    c    __. 


E  co 

C  T3    ra    >  ID    JO 
co  ra  >   c  jr  £  -ic 

i:  O  ra  2 

rto 


'-a 


O-x;  ii/ItIccoc 


Cjs~  t  c  —  t  Bis  c  t  j=  ra=  E  =j  E  -9-  5  c  js 
raOcoccorocorara<oraoO->rarara'uoo-c 
ocQiij<^ui-cc-i(ro.->cc>-)0--)a:_i-)0 


3coc-(uracorara<oraoO'> 
1iu<^oi-cc-iq:cl->ccS 


"1 

a) 

CD 

QJ 

— 

> 

(0 

^ 

LU 

>-u 

Q 

J3 
Q 

^« 

t 

O 

(0 

COO 

"3 

85 


°°  °°.  *  *,  °o  ». »  °°  oo  a>  oo  a*  oq l  oq >  oo  oq  SB  oo  &  co  co  oo  co  ao  oo  co  oo  oo  oo  bo  co  oo  oo  co  35  S  m  S  S  S  m  o5  §  »  m  ot  S  S  S  S  ro  S  S  S 
mmmmmmmmmmmmmnmnmmm  nn^^nmmmmmmmmmmmmmmmm  m  m  co  co"  co"  m  co"  co'  m  co"  oo  co  co  co' 

aiOTcnOTopaioicnOTaiaicnOTaiaiO)  mmmmmjjrommijimmcammcooiiLijioicammijimcjromromSoiSScsrom 
■3-  *t  in  in"  in  to  to  to'  to'  r-."  p-"  p-'  p-'  pC  r-~  r»"  t>  p-T  p-.'  p-.'  r-T  co"  co"  co"  co'  oo"  oo"  oo'  co'  oo'  co'  co'  co"  oo"  co"  co'  co'  oo'  co'  co"  oo"  co"  co"  oo"  co"  co"  co'  oo'  oo'  oo'  oo'  ao'  oo"  oo' 

sTsr>'jr>'5r^>'>'>^>'>'>~>->>->'>->'>->->->-^>->'>->->->->>->->->->->->->->>->->->->->.>.>->->.s.>.>.>. 


cotDajco a>ajcoc^a}a>a>a>cocotDa>a>coajQ>coa}a>a>a>(pcococDa>coajaja}"a3*a5'tu 

I  laoalllls  g  I  8  5  5  5  1  s  5  §  gc3c3<3c3c3«3c3c3c3c3c3c3c3c3c3c3t3c3c3c3<3c3c3c3c3c3c3c3c3<3c3c3c3 

ccmQQQi-i-HHLuiuiijiijiuiuiuiuiijujujiij555555555555555555555555555555552 


v.-  2  ffi 
>  E"«  g 

5ucc£ 


■b 

<■  .8  s" 

O  CD    O 

£ 5  s- 

to  o  o. 
H  cn< 


OS'S. 1 

>-  >  -P,  fc 

(D    OP    « 
hhlill 


C 

■a 
6  2 
"C  O  t  « 

c°  "O    CO    E 

5  Hi  5  iZ 


c"o  o  C  £ 


[« 


o_Uiij><iuOooOo-> 


ci  c  S 
E  o  u 
».£■£ 

5  _l  CL 


aj  cz  ■—  „ 
=  OCJ   o> 


CO 

=2  C 


i-    c-  —    ^    aj         ^j^^^l-lj^^ljcc^-  —   i- 
t   O  nj  i-   o   °-_0   "ice    Sr  m  "J::  3  :    o  ra  D 

-i(/!jOilU)ilOd.q.050Io.o.(/1i/)o.-iiii 


C 
o 
a 
w  o 
■o  -a 
a  2 
5-8. 


_ii    >v    i_    i_     -»  ^    to    to  'C  "iZ    3    J     O    (Q    H3  T!    u    Z     - 
U_OQ-Q-O^OXQ_Q_C/^C/)Q_->ODujLiJO^CD 


S'SSs: 


-  _  *-  JD  <0      .     , 

c  y  d  >  a) -c  >■ 
a  o  a  o  o  a.  JS 

<o<z<<5: 


Sr",  S^«c^^^°2ro^p^^^ocoinr^^cocnoor^»-p^co^»-^cooo^p^p^oocnp^inococr)p^cncO'~p*inotT)cO'a-fo«-( 

COCN^mcOtNCNC^^CNCOCNCSICSItNCNtNCOCOCN^tNICN^^CNtNCN^tNtNCNi™ 


-C    _  —  — 


CL  CO  ._ 

icojoj 

•ScjSjo 
:  o:  >•■=  E  > 

.    CO    O  SZ.    CD    CO 
ItOIUr-r- 


cn 


e:s  2  q 


o 

*-  CD  CD  C 


CO  .fc  CD   t0 

r-  *:h-  (J 


-O    C    C    3 

5   O  >n 

E  's  S  J2 

co  ra  JC  g 

i5wn 


oou. 
en  en  ^ 


co   co  >, 


■  o  t  o 

)  UJ  C_>  LU 


r--° 
~    3    C. 


O  ~   F  ~   r-   — 


T3  TO      .      .      . 

O   CT3T3-D 

~~  c  c  c 


S-.-c   co"   CCr'-r 

8SSSi8J8S|«Bl 
=  cisl-g€s8-E-il  =  I 

0(/lOu.coo.-i2-i(/)<u>u.5o)OOil.n.iLlQ.ii.i/)Qu) 


...»  fixi 

c  5"°  "9  £« 

oi? 


=  E 


u 


0  — 

1  >  c" 
M  co   n 

•o  §  2 

m  £  S 

>  CD  " 

>  -a  .5 


to 


to 


oau.21® 

=  o  -c  - 

5»t 


r   u  in 
iz   >■  CO 

■£<x, 

d  as, 

o.?cj2to: 
m  cc  ->OQ 


cB  ^ 


SO 


to 

c 

CO 

c^5 

J2  co  OS 

o-s  to  8| 

8  E  5=  fS 

O    (D  "O  >  -C 

-)-liU>U 


:g| 

■  ro  en—1  ^  o 

:  5  a  5  "-  5 
■  O  *=  =. 

i  to:  E  >5 
:  CO  •>.  c  -o  n 
!-Q  fc  C  Cs 

■  O    CO    ©    °3  ~r> 

i  cr  _i  ^  tr  S 


(T) 

'n 

£ 

o 

5 

a) 

3 

cu 

O 

O 

X 

-J 

(D 

LL 

F 

U 

r 

CO 

n 

09 

C3 

UJ 

5 

55( 


c  -■ ' 

CO    5 

n  -a 
o  -a 
rr  iu  ( 


C  , 

CO    CO 

t  J?  in 

>  <    C .to  £ 

.   co  ■=   cj 
■>  X    >    O 

)>  CO  > 

co  tE 
.  cr  ^  _i  -> 


«1 

~  z:  en 


^QWjBl' 


Ex 

ca  O 


:  c_>  oc  5 


"'Cm        o 
5  -O   >   co  en 

fffnJW 


"5  u.  = 

CO    CD  CO 


**•  CO  LL. 

Sir 

a  c-  £• 

01   t   t 
,•=    CO    co 

O  -J  _l 


<  c 


£- 

re  ro 


tu  co  « 

r-Q5 


86 


o*-cNco^ir>cor^cocDO'-cNco^ir>c£>r^c»cDO^cNco^incor^c»o>0'-cNco^incor^coa)0'-cNco^ 

OOOQQOQOOO'—  ■—■—•—  »-»—«"-  t—  t-.—  CNCNICNC\ICNCMCNCNCNC\ICOCOCOCOCOCOCOCOCOC03;3;'2^^; 
(Ti  CD ^  CD  (?)  CD  CD  CD ^  CD  CD  (J)  (J)  CD  CD ^  CD <<T. ^  CD [G\  CD [CD  0] [CD  CD  CD  CD  CD  CD  CD  CD [CD [  CD^  CT: [  CD^  CD  CD^  CD^  CD  CD  CD  CD  CD  CD  CD  CD  CD  CD 

co'  oo  co  co  to"  co'  co  co  co  co"  co'  co"  co"  co  co'  co  co  co  co  co'  co'  co'  co  co"  co  co  co  co  co  co  to  co'  co  co  co  co  co'  co'  co  co  co  co'  co  co  co 


CO 


if) 
(f) 
< 

o 

I- 

C/) 


Q 

DC 
< 

o 

GO 


< 

X 


C/) 
DC 


GO 
Q 

LLJ 
D 

C/) 
C/D 

CO 

LU 
I- 
< 


I- 
DC 
LU 

o 


(OCOCO<X)COc^(r>CDC£)C^C^(C<CCOCDCOCDCOCD<^CO(OCO<^CO<£>COCDtOCC(£)CCCD 
r^CT>CJ)C7)C7>CT>CT>CT)CT>CT>C7)C7)<7>CT)OTCnC7)a)cy)O^CT)CT)CT)CT)CT)OT 

C)T-f-«-*-.-»-f-*-f-.-*-l-*-.-t-*-1-«-.-.-«-«-«-»-*-»-*-T-T-«-^.-*-<-*-*-*-<-«-.-.-*-*-t- 

-  ©  o~  o~  o" «-*  «—  CN  CM*  04  CN  <N  (N  C\J*  CO  CO  CO*  CO*  CO*  co*  co"  CO  co  CO*"  CO*  co*  CO  CO*  CO*  CO*  CO*  CO  CO  CO*  co"  co"  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO*  CO* 

C0'-<-'-'-'-'-«-'-'-'-T-<-*-'-'-<-»-1-T-t-'-'-<-'-<-<-*-'-*-<-<-<-<-<-*-«-'-*-<-*-'-<-<-«- 

(D(D<tJtDn]n)(D(DfT3njn3n3(Dn3fDfDron3(on3njfora(cn3tD(D(onitCTO(^(cn](afi3n3(oni!T}tD(Dn)n3tD 


»-  9 

si 

31 


E  q)  oj  a)  tu 


2  2 

CD    0) 


raracoracorarararararararararararararacurarararararararararara 

cdcdcdcocococoooooooooooooooooooooooooooooooo 
yiyicnujyiuiwoooooouooooooooooocjuoououuooooo 

:=:=  r=:=uol»CO<DCPCOCOC03333333333333333333333333333333 

OOOOOUO)0)(/)«)»)l/)l/)l-hhhHI-hhhl-hhH-hhHhl-HI-hH-l-l-l-l-l-l-h 


t?  c  CO 

■»■   eg 


CD 


■--  o 


CO 


E  a 

o  o  c  c  ■= 

3  K    O    O  JD 

a  S  H  -9  E 


2.  « 

co  co  c 


a  u. 


E  E 


.lo 


o 


2    ■  6 

,«   en   k- 


,B  ^>  ra  v 


•    f.    OHCO-'-'CUTJilO'DL 


-C   S  5   «  — : 


5-2    • 

P  o  c  £  o  c  f= 


!|S2ra2<5icBc5c35ara™c3-ri*5cS'3SS-£-2S-SS  cS«o«3o!»j(       S^SJ 
lSQluUOQUOUU>(/)i;5ll/)5SjQDCLO.UUUI-Q<012l/l5»llI[llIlllOIII1000. 


CD  o  c 


.inn* 

O  l^>  CO  OT  ,_-  CO    _ 
,-  CD  CD  CD    CO 

"  "~  O)  c 

M£    _ 

-><<Sll">D-)Oi71<-)^-) 


"  co  o  if 

~    (D 


CNl'  L'  §  CD  E  R  E  I  co'  S 

—  o2  .  »«  0".-  3 

r>  ra  S  £  2  a  s  | 


o 


Eft 

(1)    (0  _Q 

Si" 

co  5  o 

co  ->0 


O-o 


c  c  tr 
U5  =  o  o  o 
?  >  t;  t;  t; 


8ll 

m   CO   ro 


...  X  

::£§::::: 

a    S!    (0    (O    (O  C  nicD  ..._- 

ceo  aLtiTiliS  JS  ™"§iSH  ™i2    ■    ■      Y 
l30to5mmoi->$>l-l-2<i-S[ti-o.[i.CLOaii-hl-hUO 


•t    ■  ro 
a  2  co  </> 

"St." 

j;  co  co 


CO  CO  CO  CO    (ft  O 

O  O  O  O  .3;  m 

O  o  O  o    >b  ~ 

HI  (fl  Ul  B    A3  JC 


o>t-| 


co  5  to  _- 

E  =  E  ~ 

S    3    3    2 
U.  LO  I  CO 


o 

OCJ 


tu     tl     'VJ     'VJ     j—     q 


CO    CO 


H>HH 


nj   o  O  O 

!c«« 

£  —    3    3 
U-OHI- 


>  C     .   t 

?,    O  -r-.    CO 


El 


55 

>  E 


°  £5  c-i 

^    ™  >    CO 

co 


^)    CO 

">  r,  ^; 
co   "CD 

w  -^    CO  5 

D^j-1  coiS-J  co 
t  en  >-S  E  3  t  E. 

co    O    3      .    O    O    CO    CO 


51 


*_> 

en 

Q 

*> 

b 

:/) 

C  ) 

> 

CC  (T) 

o  o 


>    CO    CO 

2"2 


>  5  co^.S 


ci   ra   E     ■ 
CJ  ra  < 

i  ^  -o 


II 

CO  DO 


Ef 


c 
c 

3 

F 

0) 

0 

O 

Q  QC  QC  I 

"3 

o 

3£^ 
5 1  oJ 
-  i  2  2 

n  C   ECC 


a  t 


* «» ^  >  ?  ^ 


i  «.5u 
-  J3  =  ra 

!c?§< 


£  J3  =  ro  -n  t  2 


c  o 


I   co   CO 

i  o  o 
i  cc  cc 


'  co  <»  •£, 

'    "    O    3 


1  o  0 
•  o  -^ 


ru 


O 

co  j; 

c  SC 

E    3-D 


>■     •  uj  DC  -I 
CD  <  ■ 


C"C 

-    CO  ^    CO 

i)  O  ro  — 

noco 


OJ  . 


co 


e  E  y  is  si 

.E  ra  ^-  -  co 
-1  ->  5  DC  CO 


87 


erf  co  CO  co  co  co  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en 

Czr  Cz:  czr  cz;  !-jr  Cj;  JZ^r  r^  i —  i —  r^  r^^  r^- 1^  n^  i —  r —  r^  r^  i —  r —  r^-  r^  r^  r^  r^  r^-  r —  r —  r*^  i^^  r-^  r — -  r^  r^  r^^  r^-  r^-  i —  r^  r^  r^^  r—  r^-  r--  r-^  r^  j^^  i^^  r-^  r^-  r--  r--  r-- 

^^^^^^^<ji<jiej)encn<nenej><T)<T><T><j)<j)<j)(j)a)<j>en(j) 

£2  £2  £2  $2  ^  12  ^  *"~  *"~  *"~  C"4"  of  of  of  (N  of  cn  of  cm"  in  of  of  of  ^fr  ^t  *t  in  in  lo  lo  in  in  in  in  in  u>  in  in  in  in  in  lo  m"  in  in  r-»~  co  oo  co  er>  a>  en  oi  ai" 

romroraroramcccccccccccc:ccc:cccccccccccccccccct=cc:cccccc:c:cccc 


o  o  o 


-  0)  (D   ffi 


QJ    <V    0)    03    03 


0303030303030303030303030)030303030303 

.e^.eeeeeeeeeeeeeeeeeeee 

g    g  _ffl  _»     c     c     c     OOOOOOOOOOOOODDDQQQUUUQUUQQQQyguuyQ     y,     2     2    2    ~    £    £    £    £ 

w  fc  .S*.?"  "=  "=  cccccccccccccOOO    .  .    .     .  -5?°o°3dd33 

HUNNW^tOmmmffim[DmcDmffimm(riQQQ25^2S52222225552222(JmmLiJUOUU^ 


(ID 


ID 


Si 


(/)    Qj    C.    C 

d  c  (a  <B 

-  LU  CJ  X 


eefe 


2  > 
ro  w 


S-£ 


aj  a> 

a  a 
PO- 
tt  S*  P   P 


y>   w  ;s  is 
c  "n  c  C 

r  r   a>   u 
CJ  Oct)  CQ 


3  o 


E  ->"g 


.  £   a>  *;  J3 


,  P  P  c  a> 

3  3  -S  c 

3   3   C  O 


3  c  a>  c  a> 
c—  c-QOcoc 


SO 


5  >  B  S 


E5iC3it.Ei 


b.ui5_iicLQQo.iii5>uj>Di/)(i.ii>a:>i 


i|-i?|S: 

:  s  a.  i  s  u  : 


>Oi/>a3:3-~'-'- 

:i!Sj-i=P5=i-cra 
iwiumoSuuu 


<u  a  2  £  3 

>  c  ca.  a.  oi  o 

O   (o   (D    0    3    0) 

z  ->ooco  <  o 


LnMnnonOTrmotDcP'-noaDtNmon'-aicocNnaioio^mr^'-^ifiMNor^coin'-LntNO^^M 

cnrsJCNIC^CO^fvlCN^CNC^^CslCNCNrsl^rsirOCNCNT-CS^C^CNLOCOrs^CNC^^COCNCrjCNC^CNr^rOCSICNjrslcNCNC^I 


>  CO  CO  LO  ^  CN  CM 


a) 

Q) 

r 

<D 

r 

r 

0> 

"O 

0) 

a> 

«• 

c 

(  > 

r 

l  ) 

c 

u 

_* 

_* 

_jL 

0.  00  £  <  CO  . 


T3 

6—  O 
.■=  c--o 

,n    ro    C 

2  >  n 

>   3   id  ■ 
LU  CO  O  1 


5  E 


c  ^ 
o  </i 
■S  c 


(3 


—    D) 

^  5  p 

■-  -°  E 

■D   ^  tn  2 

.I'Eto 

qj  aj  co  co  ^ 
ymuiiu 


j—  (—  *-> 

(O    y 


(JUICLUU 


£2  : 

££_ 
E  cn-;;  _ 

CQ  ' 

O   >   io 

X  LU  O  ' 


■  j-      •    0)   P   crt 
,«   n  <    w   P  w 

fi    X  ■>    03    C    CU 

3)  £  c  -^  m-= 
E   >^    to  =  aj 

(O   co    o  <C  >  -C 


a> 


(D   o 


n 

Cochrc 
Behre 

□ 

o 
1- 

< 

E   (BTJ 

p  a>T3 

,L    3   d 

O      •    3    CO    1> 

c    ■  oi  "a 
f  >-x  «,  c: 

5   £  m   r   ro 

1=5-2  §.« 

I  o  s  «    ■ 

---§! 
x  S  -^  ^  id 

s  £ £■>  E 

>  =3    5  i?    10 

S<LrQ-) 


E«S 

ra  a)  n 

111 

■  Q.  LU 

Su-S 

»5t 
c  E  a> 
c   o  -Q 

0!  ^     O 

^  I—  cc 


cn  co  co  -2 

P  I  CD  T 

r   ■   . 

E  5  u  n  - 

CD  "D  p  -C 


Q.= 
•-  3 
3L0 


■  >  o    •  =  £  e  >  -8 


>     :  I"-,.:       ?S     ;_  j   »J>„ 


55«i« 

-^  5  c:  -a  -_ 

0-2.3  P^ 

■=  3  "J 

•  LU 
-I  Q    >.(J    >.LL  (J 

-  >-  a>  _  -a 

b  —  io  - 


0) 


po; 


c  w> , 


S    £Ti    c    I    3. 

0(o™aJio.ra)coi-OPajipoto>(oto-^to 
T_il2a:ir-)CccQa:ccHQccccLu_i_i>CiQ.- 


•    ■    ■  c 

'  E  2 

■  ■-  —  E 

;  5   3   O 

:    ID  O  -C 

■  (J  _• 
'  "-1  J,  I 
)  ID 

'  2  E?~ 


;i5o^ 


is 

o   >   CO   aj 


88 


*I    CD  _Q 

S  »  £ 


OT  o  o  o  o  o  o  o  o  o  o  o_  p_  o  o  o_  o  tp  O  O  <p  CD  o_  o_  o  <p  o_  to  q  <o  o  q  <D  o  p i  o >  o  o  o  o  o  o  o  o  o 

CO  *t  xt  *t  rf  rf  *t  *£  *t  *£  *t  *t  *T  ■<*  «*  ^f  ■*  ■*  *f  *J  **  **  **  *t  ^J  ^t  ^T  ^*  "*"  "*  "*  *T  **  ■*  <*  ^  Tf  ^f  ^t  ^t  <tfr  tT  «*  rr"  ^r 

"CDCDCDCDCDCOCOCDCCCDCD<DCD(CtDtDCOCCC£)<^C^C£)cr)COCOCi)COtDCDCDcl>COCD(£)(X)(I^ 
-      -  O  O  O  O  O  O  CD  o"  O  o'  O  O  O  0~  O  O*  O  O  O*  0~  o"  O*  o"  «-*  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  *J  *f  ^t  ^T  ^t  ^t  ^T  "tf  ^f 

CDOli-t-'-i-i-i-'-'-i-'-t-i-i-'-'-i-i-'-i-'-'-'-i-i-t-r-i-^^T-^^i-i-i-i-^^^^^^r- 

a)ajfl)cocucucpcococua)(pii)c^coQjco(Ucu(DajQjci)Cocui)Ci)Co0cucjcDa)a)ci)ocu^iu 

ccc:c:c:c:c:czc.cic:czccic:c:c:c:clc:c.cicczczcic.czcc.c.c:czczcic.clczc.c.c.c.czc.c: 

ddd3ddd3d3dddd33dddddddddd3dddd33d3ddddd33d3d 


CD 
Gi 


co 
co 

< 

_i 

o 


CO 

cc 


a 
cc 
< 
O 

CD 


< 
X 


CO 

cc 

LU 


> 
00 


Z> 
CO 
CO 

CO 

LU 
H 
< 


cc 

LU 

a 


- )  — J-J-^-J-)-)-)-!-)^-)- }—}—>~-i~)-~)—)—)~ 


— >—)—)—>—>—>— i—)—>— }—>—>— }~>— )-)—)-)— )—>—l—i—}— } 


S-  9 

SI 


CDCDCDCDCDCDCDCDCD 


2  2 

CD    CD 


cocorococococDcocofocococoracoctjcoflDrorocucoco" 


OOUOOOOCJCJCJCJOOOCJOOCJOOOCJCJ'C  ~Pr,  7^  7^  7^  7^>  7^  TV  TV  TV  TV  —  -^-Jri:i;^j; 

33co(/}c/)y>v>wwc/)c/ii/ic/)yiyiwu5V)inv>cniy)c/)c/)cn^.S?^~)^!?^ 

OOlJ3DDDD3:33D3DD33D3333333<OCDCDCDCDCDCDCDCDCDCDCQajnjCoCoCotoCoCT) 

OUhhl-hhhhhhl-l-hhhHhhhhl-l-l-l-UNNNNNNNNNNl-l-hl-hhhhl- 


«  £  " 

a>  Q-  c 

>    X    Q) 


CO 


<n 

a; 

ID 

o 

c 

(1) 

CJ> 

£ 

% 

£ 

a> 

0 

f 

o 

c 

a 

eg 

to 

to 

rn 

a) 

CO 

HWhCDI 

c 

-O 


E 

a.  d  a> 
<<Q 


_  *  Q) 
.-  Q.  CJ 
Q.  CD    CD 

<C0O 


ig*Il€$iil5=i|iii 

i-coio)j=>-o2c  ~  ^  ~  2  >  H.J5  o  c  o>~  2 
^aDD^^ajo^ra  a  ™  o  o  o  ■§  •§  m  3  Q.  o 

!<<<55QO°5<50Ztf)ll"™<<0 


CO 

1 

a> 

n 

E 

CO 

00* 

CM 

r 

0) 

1 1 

a 

u 

c 

ra 

<o 

— 1 

^ 

Oi?   0) 

zSq- 


i  ^  o 
i<0 


I^  r- 
CO  LD 

CN       -<-  '- 
^  00    ^     ,_ 

"D   *~     03     Q) 

.Q    i- ■  JD  _Q 
CD     n    CD     CD 

u  ii  u  u 

CD    U    CD    CD 

QOQQ 


< 


3=  2 
O-o 


0} 

w  to  -C 

.t;  <d  m  c 

c  c:  'c  o 

0)  ^>  c 

O  "J  ->  ns 

a.  I    ■  m 

c  Q  ■ 

o  a)  o  o 


J3  13  ' 
O    O 
CO  DC  ■ 


>    D>     - 

^  >    (0  LU 

.  >o    . 

ujr     .  lu 

w  £d  tr 
"  c  >.  o 
E  c  t-o 
nj  a)  to  O 
-)  ^:  _i  oc 


E£c» 


O-  o 


^    to 

L§0 


p  S>S. 

fix*?; 


05 
CD    >.  (/)" 

ESS 


.9  w 


1° 


CD  . 


CO    CD  _c 

X  QO 


c?-° 


L^> 


ro  a>  o 
oc  Q  oc  I 


o  c  - 

2  a)  E 

in  o> 
)Ooc  S 


.  0.2 


:*?GsE5?a: 


2  ?» 


>.£  LU   i2  — l 


C  c  ro  S 


;  cc  3  ">  cc 
to1-  Q 


m  o  ^ 
Qcc  5 


.   c  I  a> 

^uiJt  C5 

oco  c^ 

cc    .  a  a 

S.2  CP 

CD    c    C  CD    <0 

m^B  ■*n  Of  O.X 


Dl        .       b-       L. 


o  a  — 


=i  > 


89 


TfrLr)cor^00CnO^C\|m^U^<Or^CX>C0O^CN00^incx>r^a)CDO^CNC^^l^ 

^Tr^^^^u5i^LnLr5LOuDLOU}LnLOco<£><ptptp<oco^(£ 

o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o_  o^  o  o_  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o_  o  o  o  o  o 

^r  ^t  rf  <r  ^t  ^t  ^  <*  ^r  ■**  **  ^t  ^  V  *t  ^r  ^  <tf"  ■<*  **  ^  ■*  ^  rr  ^f  ^  -^  *r  ^  ^  ^  st  -*  ^t  ^r  ^f  V  -^  **  ^r  «*  ^  ^r  «*  ■<*  ^*  -tf  ^  ^r  ^  ^t  -a-  m-  rr 
['.'.','.'.','.',',',    ;<o 

££  £  JP  J£  frwrwo       ■       '.       '•       ■       ■       -       ■       -       -       ■       ■       ■       ■       ■       ■       -       ■       ■       ■       ■       ■       •       •       ■       '       ■cb(£JtDcbtbcjD«xJtbuDCDcbcdt£icCtDC£>U3CD'X)tbS; 
KKK^^^^CXJCXJCOCDCOCOCOCOCOCOCXJCOCXJCOCCCOCO 

,_ ^    _         ^ ;!  %i  ^i  <y>  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  en  cncncncncncncncn'— i—*— i--— >—*-'-''-•—«-<—<—*—<-*—»— i—*— *— cm 

*T  ^T  «3"  ^t       ,      «.      »  ^~  ^  ^  *"s  ^~__  ^  *~_  ^  ^  ^  ^  ^  *"^  *~s  *""_  *"^  ^~_  ^~_  ^~_  *"s  *~^  *~fc  *~^  *"^  *^  **^  0*  ^  pg  fsj  (V)  (vj  ^j  ,j  ^  ^j.*  „j  ,j   ,j  <f  r?  ^j-"  lo  LO  m"  Lf)   tt 

C  c  c  c  c  c  c  >■>•>•.>■  >>  >^^  >-^~  >>->->- >-^^-^->-->-^-^>->->-^^>-^^^-^^"-^>-^-^^'-^-^^-^^" -^ -^  °> 

—»-)-)-)->— >-)-)-)-)-^-)-)-)-)->->-)-)-)-)-)-l->-)-)-)-)-)-l-)-)^>->-)-)-)~>~^-)-)->->~l~l~>-)-)-)-)-5-3— >< 


a) 


.    QJ    03  ^  ^  .  J=  Ji:  J=  ir  J=  .       . <Da)Q)Qja>CD(DCDCD<D 

■    -    'j£E.2.2ooo'5>>>'5    -    -    ■    ■ 
jooo^aOfisJSSSJooog  go 

"    C    C    V)  ™  'C    O   O   O   3    3   3   3   3    *-  "•=  "^  'C  'C  V 

cbiocbeoeDCDeDeDeDeDeD<D<DCD3~~o.  a.~o  ^5ooooo"™"™JJiiJ  =  --33ioi,s,Si(jijiiiji)iO)«««ii 

l:(:(:|J:0)0]miIl[llIll0)II)iri|ll|.5Ju)U)iDimilOOUUU55525  2NOOODQhhl-l-hhhhl-hl/)OMU)M 


_cd  jd  a>  _o    ■    ■    ■    ■ 

E  E  E  E  -  -  ^-'  c  c 

oooo"D<D®oo 

>-  >.  >-  >-  (/I   (/)  (/I 


a  a  a  oo££££££ 

yjww^^OOOOOO 


=  .2  =  =  a  SS 

V»  U.    ^.  iw     k-     f»    l- 


o 

II 

aS 

o  u. 


c    ■» 


-=  .^  -=    (U  .i;    (A  -C  'C  .S    Ul 

HlflhOUSIIUS 


o.  cr  aj  S 


o  -  ro 
a>C3X 

tO    0)    0) 

y  a  t 

si  to  a> 


2 

h  <->  c 
t/)_icQtuujcDircoi— 


-¥  n,  e 


o  o 
SS»o?£I5.£o 

o  o  u  -»-,  m  £  "o   c  c   c 

S5i2iuuui 


<  ro  ]z 

-■o  a 
ceo 

z:  yi  _o  i2 


ra  X   CD 


ni    CD  CD    ' 

'  oc  2  =  2-0  =  ^ 

•  —   3   ct)   co  tr   -   CD  ^ 

ilDDhJlr-J 


S-E--E- 

"o   O-  co   Q-  co 
-1  IjO  h  if)  t- 


2  >  o  £  a 

™   ~    3    CD^ 


CD 

in 
in  en  2 

LQ  IT)  CM  ^ 


S  5  £ 

en  en  en 


rsi  in 

id  m 

r>"  m  to  en  &  OT  OT 

ct,  5  cd  cD2'-iG^;, 

i««o5iioo5tii  3  o.  ™ 


-2^tn     - 
"  CN   £;  *-  *" 

j  —  d  D  cj 

a-g  3  ra 
<  LL  <  5  ■ 


«-  CXI 


CO  _ 


i  < 


c^lOcD^ooOQCN^li^ocN^o^c^lli^^li^o^otr)^^r^^'-^cNnc^^^o^"^^^S^<^^"OfOC^Ja>^tocn;-o 

CNrsJCN^^CN^rvlCslcn^COCNICNCMCNCNCnc>irvJcr)CNCncNC>Jcn<NrsJcncNCNCNCNCNcMrNll^»-rslcNcr)CN^C^ 


CD 


CO 


_   J  u   on 

E°5»S 

ra  >  nj  ^  cd 

O    "3>-C> 

Jh  >OS 


*;  «-  c  c  - 


CD    03    O  ■-> 

I  X  cc  S 


C  LL 

O     4- 

■C   c/) 

li 


S§IC 

r    O    CO    CO    t 
-  -O  <->    >    3 


cd  <D  —  r: 

CO  I  X  5 


;  E? 

:3  o 


£  E  .2 


3   3   o  x: 


5tj   co 

«2  SI 
toe 

co2  ro 

I  LU  5 


£    CO 
<D    CO 


CD  U 

£  2  > 


>•  o.5  c 


o 


CO 


S    £Om 


2  >  >- 


2  "2 


EJ^IcPSSOrjtJoXaJJOCCCcoKo 
3£tjtIOttJC»c  ^^  3>>^555c^3 
Oo™r^OC-Ct>?Oroco-^OOcocococj.--C- 
0-i)U2x-nLUU_lSia)_lr-X5r-H-HQ-Q-Q.^OCQ 


c  o 

r 

C    en 

co  := 

OJ 

U 

5x 

■  c 

:es 

.    CO     t 

If  li 

OcqLU^ 

°r-Z      ' 

•  LL1 

co   m   o   ii 
—  OC  CO 


»     -.S 


3^  §>^x: 


c  o  2 


o 


"§.  «  c  S 

S  ex  E 
o  »=  a 
->^  O  -> 


o  C 
>  co 

5.  CO 

QS 
£•£• 


=  r=  cd  xi  a 


oco 


<  1/5  co 
*S       cj 


CD    O 


2  £ 
o 


>  rr 


«>.i 


821 

_)  ffl    o 


U) 


b  f  i- 


t 
o    . 


s  ° 

Pot 


!-e-i2_i< 


"^    CD    9 

co  —  -t^ 


Si 


CO   —   -I-  ^  -^    ^ 

cc  00  «>  tr  to 


3£c 


E  £-0 
->e)u. 


e--c 


CO    CD 
CJ  ii 


'    O)  3    CD    3 

'  c  S  c  o 
u  «  i  ^  „,  x  » 

CD    CD    !£     CO     fc    2     CD 

tSi>mU2 
3  cj  c  xi  -e  cd  a) 

CO   —    co  ==    o    >  -p 
Q.  CO  CC  <  ->  LU  < 


c  a 

co^ 

>> 

c  £ 

QJ     CO 


c 
E  c  c 

III 


S    CO 


V 

ji 

^ 

0 

ra 

1 ) 

0  cu 

ci 

(0 

m 

_J 

<J 

r 

ca 

(J 

£ 

QJ 

a 

c_ 
C 

^ 

1^55 


in 

c 

3Sx| 

<    CD      ■  > 

_ !  _l  CD  ■> 
CD  ^  o  en 
CO    C    c    CD 

C  CD  CD  — 
CJ  X3    !=    CO 

;oJ5x 


T3 
o.  •  g 
•-  2  c 
c'5f 

2^x 


S5I 

e  £  = 
cd  o  > 
^  ->S 


90 


te  cd  _q 

SSI 


°.  <R  *~1  •"" .  *"^  *"~.  *™Z.  *""L  *t  *"~ .  ^",  *~. '.  *"".  *~\  *"" .  *~L  *~l  *1  ^t  ^"-  *1,  *"L  *1 *"! .  *1  "1  *~".  *~.  *"".  *~. L  *~L  *~. L  *~L *"! L  *~.  *~L  ■""  *~  *~  *~~  *~  *~~  *"~  *~~  *~ 
^  ^  ^t  ^-"  ^t  ^r  ^t  ^t  tt  tj  ^r  ^  tj  ^t  ^r  ^  ^  ^f  xf  ^  ^  *t  *t  *t '  *?  *t  *f  *t  *t  Tf  V  tt~  ^r  ^f  **  ^  *j  ^t  *r  rr  *r  ^r  V  *r  ** 


CO 


COCOCOCOCOCOCOCDCD 

CDCDCDCDtOCOCDtOCOtD(D(DtD(D^tD(OCDtOtOCOCOtOtOtOr^r^f^l^f^r^r^l^Nr>-ls',~,~,~,-,-'-'-*~'~ 
c7)01c7>tT)01d001tDO^CD(T)(DcDCnc7)t7^dtDc71CDaiCDCT)01'—  i—  y—  i—  •—  *—  *—  »—  t—  «—  i—  *~~  •"  *~~  «—*—«—  *—  t—  Cn 

.  o  *-"  r-*  r-*  r-"  r-*  cm"  (n  ro  ^"  ^"  iJ  <i>  Q>  cd  <d  a3  <B  cB  cd 
EEEEEEEEE 


cNc^c^cric^^^^LnLnLncor^r^r^r^r^r^aioiaicjiaicTiai' 


t/)l/)c/)U)c/)y)c/ly)Ulcoulc/)c/)c/)l/)incoc/)WC/)WWCOC/)COtf)y)c/)y)toU)t/)U)c/)c/)y) 

010)0)0)0)050)0)01010)01050103010)05010)0)010)010)0)0)0)0)0)0)0)050)05010.0.0.0.0.0.0.0.0. 
3D3DZ133D3DDD33O3DDODDO33OOO33DODO333aiQ)0JQ)a)0jaiai(D 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<0/jWc/)C/)C/)CV)COC/)c/) 


c/> 

CO 

< 

_J 

o 

H 

co 
cc 


*-  .2 


JS  E 


03  a  c 


X     OJ 


CD    CD    CD    CD    CD 


CD    CD    O) 


2  2  £  £  2^ 


"o a)  Q)  d  aj  a)  oi 

£    '■    '■    '■        '    '    '■§■§■§  to  §  §  !§  §  §  §  .2 .2 .2 .2 .2 .2 .2  — 

^mr»™!v;£££rororo7Srorororororoaaoaoaa0cDCDCDCDCD££-S;r;~ 

■=»S8ScccOOoli|UL:uuuuJ)«»eoj»»03333  =i  >>- t  oocccccccc 
aa)aiBa)fl)a)(D5553^rrrr^'-~~~~-~Dooooon)«inioa)0)0)a)Q!aj9)aio 
(/)(/)U)UH0CD[IimiilllJliJl-22a522OC!Ol3OOOQUUUOUhhlNNCDII!aiCIliriCll(llCDf 


Q 
DC 

< 

o 

GO 
CD 


< 

X 


c 

CD 


TJ-o"g 


SftfO  c :  c  »: 


ra  o  ?  1) 

o  ->  a  on 


■E  2  >  ■ 


£  z>  z>     .  o  O 

— 

nn  J3   >.  *;  £? 

> 

ro  c  z  ro  "  " 

c 

to   «-   >-  _o   c   c 

UIKQ.Q. 

UJ 

o2P52 


5  g 
3> 


ill' 
ox5: 


J  "o  -o 


9  o 
».2g 


:  o  _; 

i  DU) 


_  >-  o 
ro   ro   o  ^   O) 
"     -  ro  . 
o 


t3O-o5-'3l0C»j-.=  w-t^rc 

_IOCI-5c/jOOO>XI-OICJCJCO 


CO  ^ 

E 


™  2 

O  T3 

a  c 

Ul     O 

E  -9 

ro  ro        . 

io5qi») 


CO 
DC 


cn 


r^  cn  ^ 

">  •■  s 

i-  00 
-CM 
00    a.— 

-  §  ° 

ca-°  m  c 

^£  a)  "  ro 

5  LL  O  -I 


o 

2?oo-> 
in »- 

<SS2<rf 

feCN    CO 

g8| 


3 


to  °^ 

m  ■- 

(J)       -CM 

ro  cn 
.  «-  CD 

ro  a> 


a 


s 


"  cn  id 


E8s!;r< 


9  SN. 
x,  e  i» 

=3    CD    3 


no  c 

IN     l_  r 

LT1    CD 

<T)  J3  0 

"  E^ 

CT)    CO  1 
-)  C/)  < 


.  CO  CO 
,  CN  CO 

oj22o> 

r-'g  1 1  e  E  cr'- 

cn  i2  ro  ^  <D  cd  ro 

J    -j    CD    ^-    +*  -j 

^3  ro  O  cd  cd  fe 


cd  ro  -p  i 


^  -dFr- 


ro  c 

D    CD    CD 


CD  ^    CD 
•-   >.  -      --Q 

CD    C  CD  O    C 
XI   (O  _Q  CN    £ 

"  ro  5S  O 

o°o5z 


</) 

CO 

CO 
UU 

< 


DC 
LU 
O 


O-o 


oocNjoocDCD'^rcn'-' 

t-UOCN^CNCNOOCN' 


3cj)^inr^^^cDf^r^r^r^cD^^^i^Lnr^cNc^(NLi0^c»cNrNiini^ 

J^CNCMCM(NLnCNCN^CriCNCNCNCNCNC^mCNCN^Cnc^C^ 


ro   CD   m 

9  ro?o 
CD  ^r   CD   cl  o   o 

I2D.C0UU 


5 

O  o  c 
«o9 
ro  -Q  tj 
oiJi!  c 

CO  .—  3 
II-l 


g>£ 


C    CD    CD 
UJ  X  CO 


Oh   O   w   OS 


o  £  ro  ™, 
X  co  X  5  . 


ro   cd  j; 

j=  coco 


91 


co^L^upr^opcDQ^CMco^u^cnr^CQO^o^CMCo^intor^cjocDO 

^  ^r  ^t  **  *r ■  ^ "  *r  ^  ^  ^t  ^t  *t  *t  ^t  ^t  ^t  ^t  ^i"  ^t  ^  *t  ^t  ^  ^r  ^r  ^  ^r  ^  ^f  ^t  ^ ■  ^t  ^r  ^" ^" ^r"  ^t  ^r  ^t  ^r "  ** *y  ^ "^ "^ ~^ "^ "^ "^" ^r" *r ~^ "*t  m-" 

(0(OCOtOCOCO(D(0(0(OtOCOtO<0(0<OtO<I)CO<X><Ocr>CD(Oa)UDCOCOtDCOCI3 

r*^  r*- 1 —  r*-  r^-  r^-  r^  r^-  r*-  r*^  i —  i —  r —  i —  i —  r*^.  r^  p-^  p-^  i^  r^^  r^  r —  p^.  p^-  r^*  n^  r^  r^^  i —  r**  r-^  r^-  r^»  r^  r^^  r^  r —  r —  r^-  r^  i —  r^.  r^  r —  n^  r^-*  r^  r —  r^-  r-*- 1 — ■  r^  r^ 

cna)cncT)a><T)CT>a)CT)o^a)o^a>CT}a)a)OTa>CT>cT)a)a)CT>a)c^ 

cm"  cm"  cm"  cm"  cm*  cm"  cm"  cm"  cm  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm  cm"  cm"  co  co  co"  co"  co"  co"  co"  -<t"  ■<*"  ■«*  Tt  ■*}■"  *r  -*  -^  tt  ^t  ■<?  r^  r-."  r-"  r^"  oo"  co"  00  00  00  CO  co" 

a)Q)a)a>aja)a)<ija)aja>cDa)a>a)a)ii)a>aja>aja}a>a)rac]ja)ra<Da)a)a}a>a^ 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
ajraraa)a>a>a)ajajQja>a>aja)ajaj<Dajaj<i)a>cDra<D(DracDa)cua)raaja>aja)a)c^ 

aaQaaaaaaaaQQQaaaaaaaaaaaaaaaaaQaaQaaaH.aaflaQaciaac^ 
raraa>raa}a><ua>raaja)0)rarara<Da>a)a>a)(D<Draa)a>racDa)ra<i)<Da)<i>cDa}<u 


.         .(UQJQJOJ 

rerererararararererererarerererererererarererarere' 


ooooooooooooooooooooooooo§§§°§33»»i«»JJ«iiijJ????ooooooo 

OOUOOOOOtJUCJOOOUUOUOOOOtJO    (J  A  ^  r\  A  A  rk  A  "^  "15,  Tk  H,  "^,  ~^,  "^  ~^~  "^  "^.  ■=.  c    c    c    c    —    -    —    —    -    -    — 

»«S««»»»»»««»»o»«n««o»»»«OOOOOaOgigioog  o>-c  -c  -e  -e  ■=  ■=  ■-  j-  5  5  is 

33333333333333333333333333333333a,<D<l)<l>a)<D<l><D<]l'a)'a)0.Q.0-  O™  i2  JB    ra    TO    re    re 
l-|-l-(-l-l-l-l-l-l-l-l-l-l-l-|-HI-l-l-h(-hhhQQQQQDQNNNNNNNNNNNinifl(fllfl5522555 


-  c  ± 
>■  >  x     . 

too.  » 


o  o  c 


~o  ■a  -a 

C    c    c: 


«>  c  > 

-So? 

™      S  .£ 


&•■ 


>occ(DcO      -^--CUJ-^oocoO^Orer 

</)hD(3u£iria:cDt)cD£L>hUhOUi-OL.u.S 


cic^c.EgxiooQ 
.  5  I  Q  Q  H 


fee 

o  o  c  o 

•I a -go 

-C    3  5    3 


aj  a) 

-C  -C 

a.  a 

r22£° 

III  18 

IUUCQ 


w   0 

t  -1  o 
S  "2 

QlillJ 


552  o 

>    >    ■-'  o 

£   £  "  ,n 
ra  re 


x  »  t  J 
S~  re  -o  ■ 

I  O  I  O.  LU  L 


tr 


a) 

■  C  rr  -D 
.O'CCttC 
I  JO    V    C    Z    c  ™ 
)    w  *5    *■    C    C    fc- 

,  re  c-  <JJ  OJ  re  a> 

■  UjIIUI 


ao 

SS  2  ">     -n^ 
o> "~  3  <o  m  ^ 

5.  3' j5 
<<5 


oioooo^a>a}cNCOMr^ooooin^cpoicpm^n^oir^oincDM'^,"Cy)ioairNa)r^oo^a)'-Nooiirnfi{T)cofOcT)ooty)toi/i 


-^    m    "J 

coo 
O  <->  o 
55  to  u> 


~  0) 

3    > 

re  o  -o 

a)1-1  re 

o  s  re 
r->0 


o  d  ra  o 
u   c   w   o 

W    C    c    U) 

3  ^  ro  3  , 
I-  x  *:h  . 


Jo 

c   " 


■S-S  o 


J"   3   re    C 

C-XS  re 

o„?E 


c  o 

C    _    in 


\_l  \_I  1^1  >_/  ,— ,  >i*  »— 

10    10    t»    U)  JS    (0    c 

~~3    3    D    D    O    0=   a)   J    (u  ■—  .=    a)  :=    <u    -'  .c    -*   ra   o  •— 

■hhhha:ui-h2>cDa:>c/)QhQi-jQ. 


S  c   cd  2>>  ra 

c^^d  ra^^  rs  ^  —  2=  ^ 


i-i-7'>mfr,>(nnuni-     in   s>Mmni 


jj-8  5 

0)    <D    ra    3J 

-  o  g 

_    CD    0)  2    C 

NC0lun(Oluq. 


ra     '  2  c  ^ 

c  oi  £ 
o  3j  re 

Li-  N  LL 


tr 

2  S  "c 
a>  aj  re 

3  aci-Sl 


S  S-g  ra  re 


-c  c  :  >  :  j  c  ^ 

cn  ra  x  re    .  a>  o  £ 

(5o^d5  ra"5  § 

5  c  jjj  o  H  -J  -1  a 

BJ  re  E»  %-a  £ 

ra  ^-  -C   ra   qj    >-    J  ra   u  •»  «i 
£EWUCC_im<C/)jQU 


C/)     ,J 


^   w  - 

-*  tl   a   a) 
U   OgOD 


£§ 


HQ-1 

C  "O  t 

re  >  - 

or 


max 

Su,2  ox 

— '   m   r-        T> 

■  |  Sq  S 
Si -5 


5    ">      ■ 
CC  x  UJ 


!hOOSl   " 


o  -1-  iT 


ra     •  ■ 

.     .  .-     .     .  _  c  -^  j=     ■  ■ 

.  a>  x:         .  <d  o  aj  t;    ■  ■ 

.■o  OJ     •  £.<2  5  S^  ' 

5  s  z!  5  m  °  uJ  §  < 


aj 


u>  C 


— J    0)  LU 

ro  E  o 
Oca  Q 


i-a'2 


"oQ  . 


.  _^  re  re  ca  *^ 


:  uj  c 


i2^?  £■>-  ?--C^«£rararax:ttQ2?.T££?^rec?c 
iq><QOo i§05<Lr<r<rir  =  ->0_iLij_iiOu_Lrco-> 


ai  c  a 
"O  ra  <u 

E  £  ai 
.ra  .re  It 

>>• 


92 


*Z    CD  .O) 

Ss  E 


CD 
C75 


CO 

co 

< 

_i 

o 

H 
CO 
CC 


Q 
DC 
< 

o 

GQ 
(J 


< 

X 

LU 

CO 

DC 


CO 
Q 

LU 

Z> 
CO 
CO 

CO 

LU 

h- 
< 


I- 

DC 
LU 
O 


•»-  .9 


JS  E 


Cfl 

•c 

<D 

1  ' 

r 

> 

OJ 

c 

CD 


(13 

O-o 

«-  -o 

V)   to 


I  CD  ( 


>Qf-cNco^ir>cpi^cx>g^O'-cNco^LncDr^cx)cDO^c>ic^^L^ 

_)5ooooooooO'-r-r-T-^^f-^^^cNrNrsojcN|CNfNMNfSfOcnnrort(OfOconco^^ 

i-i-t-CNCNCSlCN<NCN<NCNCNCNICNeN(N<NC^<^C^CNC^ 

^  *fr  *dP  ^  ^  ^"  <t  ^  "^  **  **  *  **  ^  -*  *t  •**  *t  <r  *t  <t  <t  **  *t  *t  *t  •#  "=*  <t  *t  *?  *r  *f  *t  "fr  ^  ^  <r  *t  **  ^  *r  <*■  «*  ^ 


CD  CD  CD  CD  CD  CD  CD  CD  CD  CD  CO  CD  CD  CD  CD  CD  CD  CD  CD  CO  CO  CO  CD  CD  CD  CD  CO  CD  CO  CD  CD 

cjOcocDcococococ^cocococococor^r^r^i^r^r^r^r^r^r^r^r^r^i^r^ 
i^r^i^r^r^r^r^r^r^r^i^r^r^r^cno^cDcDo^o^cDcDcocTjc^ 

CTJCDCDCOCDCDCnCDCDCDCDCDCDCD*—  »—*—*—*—  i—  i—  *—  «—  «—  *—  i—  i—  »—  i—  i—  *~  t—  »—  t—  *—  i—  i—  t—  i—  »—  t—  .—  t—  »—  «— 


CDcDCDCDCDCDCDCDCDCDCDCDCDCTJ' 


-OOOOOOOOO' 


■  no  co  co  ^t 


EEEE£EEE£EEEEEEEEE£EE£EEEE£EEEEE££EEEE££EEE£E 
clclciciclciciciolcicicici 

C/)<y)C/)C/lC/)C/}C/}c73c7}C/5CV)cy)Cncy)C/)t/3</)C/}^ 


FEEeS'SEH  e'S'E'E'El^llllll?  §§§§§£§§§§§§§§£§  §.£.2.2.2 -g 

~~±l~~~~~~*m~~~   O  O  O  O  O  o  O  O  OUUUUUOOUUOUOUUOUU  S"  £  £  <S  £ 
3D:ID333;!3:J333  3  ■5.3-  >-">■>.">.  >-">->. .WVVWO 

ooooooooooooooraracoffiQramffiro£££££££££i=££££«:££~~~=:^2 

OUUUU0OUUU0UU0hhhhhhhhl-S52S22222i222i555OU00lil 


0 

O 

r 

O 

=: 

01 

03 

JB 

> 

en 

c 

> 

>- 

JZ 

en 

E 

C 

(U 

n: 

01 

3 

0 

0 

C 

GO  CO  CD 

^ 

CO  0_ 

a. 
1-  S2  > 

CO  tl  03 
01  CO  = 
"U  CL  03 
LU  CO  CO 


CO  _l  cc 


aj 


a) 


a> 


T3 


01    01  —    O 


03 


"D  T3  -C 


c  c 
o  o 


•    03    g>i 


£  ~ L"0  T3 


03  ^    C  ■ 


_  =  o  =  0  = 
^cococ 

aicD~cDc=cocococoO-o>cD.i=coco*c:c:cD^<0-2c: 
CCHIHIH0-r-l-C0u-UJLL.LUCJ<->a-CL._l2IZCL 


ito 


°    03 

y  1/3 w  c  ^ 


>  2  c 


o 

-  a  .3! 


o 


H    *_    03 


a>  o  :=  .2  -^ 

co  razz  m  ^r  co  Oc  5  "cd  "5  "£>  03 

-   OCJCO-S  co 


CD 


E    O3"0 

Q  2?  2  V 
055  o 
mSSZ 


^3 


oiji 


-<D 


CO 


r*«  r-         03 
Is  >-  £"-° 


-332^ 

Otu-Z 


.82 

°?LO     £ 

.  1-  .0 

(N    03    C 


CM  (O 

n  lo 

en  en 

[1 

LT3  ^T 

E 

CM  £ 

>ir£>  c^5 


CO  O) 

CD  LO  «- 

"~,  «-^   03 
r-  CN  -Q 

>-  >2 


iOO 


en 

en    .  2  ■- 

CO  , —  _^   u^ 

1811 

>•   CI3  > 
3    =3    O 


oV2 

CM  LO    i. 

|*S 

CfN  t 
?   .—     03 

01  s 
C3  >  Q. 
01    D    01 

O  -ICO 


CN 

lo  en 


■J  0 

CM 

rn 

f^f- 

,— 

<n 

ra 

i 

T 

1 

1 

ro 

a: 

T 

-) 

— 1 

) 

*  *-  K  sJ  2  *"  -  >-  «  *  S  2 


-  LO  LO  CO 

<^^to  ^ 


X  £ 


??  3>         .  -C  00    i-CDCOmLOao^OCO 

■*~  00  t— 


t^Sr**1"  *^  cu  (-co  0} f\i 


lO  m  «"  Ol  CO 


u-  < 


Ol  c  '"-    !s    C"  t5 

<-i<5<OQ<0-i55 


3  *-  *-   y-  ro   ra  nj 
— 3  ^  ^  <  -)  -i  -1  ■ 


CO  CD 
CD  CD 

C\f  CT) 


2 

01 

:  e 

0  c 

ui  co 

00 

u 

Win 
Oak 
Alb 
Mt. 

■  —  c 
:  c  ° 
1  o  E 
;  S  a>  ™ 
1  o  >  CJ 


JSfLtiriSS 


CD  03       ^03 

lc3|<3 


03    03  S 


T3 
"OS 


E  c  0  = 

-  =    C  "C 
2  C7^  Q.CJ 


c"   QJ  JD    0) 


>    2.  CU 

CU    CD    ^    ^ 

(5  5  m  5 


LU    C    O 
03  CC  — ' 


03    O 

c  s: 

Ul    CD 
01  ,~ 

CQl 

^ : 
E 

CD  -=  I 


CD    2 


'    t/3  «—    ZZ     C 

■e2co.o 

O       ■  CD 

QCL-_i-> 


IQC0. 


0  3 

01  ^ 

■°  F 
OS 

tr  1- 


O    01    CD 

,y  -^  &- 
CO   o 

c  Q  -o 


CD  !2  -S 

°^  o 
if  j« 


go" 
E  o>-S 
01  o  y 
>  cc  tr 


1^ 

(0    m    >- 


03  c" 

01   -    73   ra 

.    O  co 
~1    O      -CC 

>-(J  <  01 
gill  S-c 


?.S  I  §  s 

o£CC   o-g 

UJ     ■  -f  CO     • 

•5  5  E_i2 
Q  _j  >  <  _j 


n  O  ■_  > 


fjU 


_J  2  cc  . 


Ql. 


10 

.9  c  6) 


™     ™     WJ  ._      l_      u* 

™    °   C    Ol-i    "^    " 
<,,i>0D 


CD  vi 

—    O 

.  SZ 

CC  CJ 


3    C    it  C  LL  *  C    03 
rOlgcD^y-oiCm 

!  cc  <  5  J  -ice  ^ 


^     03    03     03 


CO    CD    C 
L3    C_>    cd 


— 

0) 

0) 

cT 

m 

n 

DD 

u 

?  c 

"a 

O 

Li, 

LL 

93 


Ja>o<-<Noo*3-ir>tor^co<nQ«-cM< 
cDi^i^r^r^r^i^r^r^i^i^coaoaot_  - 

CN I  CN  rt{  CN  CN I  CN [  CN  CN  CN  CNJ  CS|  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CN  CM  CM  CM  CN  CN  CN  CN  CN  CN  CN  CM  CM  CN  CN  CN  CN 

■*  *r  ^r  -<*  "*  ^-  *f  -*  *j  ■<*  *t '  <r  *f  *t  •*£  *t  ^  ^r  *»  *(■  "*  -^r  *r  *r  ^r  ^t  ^t  <*  t*  tt  ^f  ^t  ^  ^f  «t  «r  *t  ^  <<*  ^t  «*■"  **  ^t  *t  *r  ^r  *t  ^f  ^  -^  ^r  ■«*  ^f  -^ 


(0(0(0(0(0(0(0(0 

0)0)010)0  0)0)0)  ;;:;;::::::;:;::;;::;::::::::::::::::::;  :toto<x.cx>to 

c£>c£>ci)CiOC£i(£ic£)(iOC^C£>cx>C£>COCiDC£)C©COCOCOC£)CD 

^^^^^^^^a)C3)a)0)0)0)0)0)o^a)0)0)0)0)0)0)OiO)0)0)0)0)a)0)0)0)OiO)0)0)0)0)oio)0)a)0)0)a)a)a)'-»—  <—  *—  «- 


EEEEEE£Eo)0Q)(i)^a)a)Q)Oii)^Q3(i)a)Q)Q)a)Q)Q)^a)0Oii)(i)Qjii)a)a)Q)a)<UQ)a3(iJ(i)<i)(ii<i)oaj0ajiiiQ)a) 

CD    CD    CD    CD    CD    CD    CD    CD^^^-D^-Q^3J3X1J3^3^^^3^J3X)-D-Q^^^3JDJ3X)^-Q^JD^3^X)^3X)^X)^^^JD^^^^-Q-Q 

SaaEaaSa000 °  ° °  °  °  °  °  °  B  B  B  B  B °BBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

CDtDCDCDCDCDCDCDOOOCJOOUOUOotjOOOO 

W(/)(/lWW(/)WWOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


5552P2 

oooo    ■    ■    ■    •  a)  a)  at  a)  a)  a) 


cc.tzczc.c.cc.c.c:_Q_a 


0)0)CDCDCDCDCDCDCDCD       '       '       -CDCDCDCDCDCDCDCDCDCDCDCD 

-— ^  =  =  =  =  =  =  =oooEEEEEEEEEEEEm 

-    ti  -n  -n    l.   >.   t.    u    ■-    >-h_i_wi-i-    l.    co   ro   (D   cd   ro 


o    i-i    t~\    ri    o    ri    rv    i—i    l    iT    JTnn/  w  winf  w  winnn    y    v    Sr1    *J 


£££28S!SSi?cc?i?I?;?2222222222<^^ 


>•>->■>> 


T,       _        ^,        ,i  V,  J.  VJ         J.'  L.  b_  »-         1-         1-         1-         L_         k_k_  —  I-         I-         l-l-         k-         k-         <—         >—  ^-^-^^^-^-^-^-^-_^,_ii_i. 

^^^^0J<D(D(DQ.Q.Q.Q.Q.Q.CD(DaJ<D<DCDCDQ)CDQJ^<T)tDCacatU(DCOcatt)^:JiJr 

iuuj\±iiu(f)<A<A(S>(f)(/)</)in</)</)cncncQcncQCQcncDCQCQT.T.\—  h-  f—  i—  \—  i—  h-  t— 


555552555255 


<a  in  in  in  m 

D    3    D    3    13 


E' 
to 


O)  O 

S.2-D 

en  O  2 

t  c  o 
co  co  32 


H  .fc  «^  a. 

-  o  ._-  o  o 

™    3    »  JJ    3 
0)    3    o  -C    3 

UQlLUQi 


E  I  o  o  o  o  o 


i  o  o 
i  n  n 

I    if)    if) 


0-2 


if' j=  .c 

a  o.  a 
c  n  o  o 

o  c  C  »  tt  tt  c 


-  •£  S  S  !2  .VI  £ 


CD  ^ 
C    <= 

O     - 
o     .  1) 
»-    c  -^    ° 
O    o    CD    0> 

Tl  C^     CD 

-o° 


)   en   t- 


O  j^  = 


S2  £ 


Ci2 


CU    CD    " 


—  ^ 

CD    tu 

—  CD 

^    >  ■* 

£  g  * 

CD    >  ^ 
C/)  LU  (J 


■2   O   _ 

■s  e-o 


13 
?T3  S. 

»"  w-  o 

=  •>  a 

>  c  S 

,  >•  c  -E 

-    ,-J  -O    CD  ^ 


;  t^ 


o  -a 


in  >  S 


2 
-'•a 
-  Pc-b 
c  3     -  c 
1  o  -o  ■£  ~ 

Z  >    CD  — 
dShO 


■a 
.  c 

T3  CD 

£  a> 

2  "  °  8 

UmZh 


ro  ,»,   PO  (Ti  fTi  /-r>  w     ^i.    i^\  rr\ 


r^  in  i 
m  in  i 
a>  en 


<o  t 

cm  *-  • 

>■  >■ 


Si 


-CO^tOCOro(i3_-,_Q 

■  cDCDracoron)Qj(i3t-' 


c^|5 

i  ro2 

DO 


s 

2  p~  o 


n  ' 


(OUJcocorafDCDCD^CD^^r 
-JU-->_J-)-)Li-LJ.O-)<0 


CD 

-O 

a>  >-  o 

D    3   CD 


IT) 

in 

£  •-  ^ 

5dss 

^j    CL   c    0»  O 
gj    <D    CD    D    * 


»-  ^-  r» 

-i—      -  .    to 
f-  ^  tO  CM    Q)  a) 

C    B      .CtO 
^-  ^  O)    CD    CD  n 

ro  d  d 
— >  00  — ) 


0)^Mooir)i^oir)cNa)^oco^co'-o)rsio^cNO)^c^oocNcoir)ooo)r^^^OLr)ir)TfO)^ 

^(N^Cr>CNI(^CNC^^rs4CNrNCNCNCS|^<NCNl<NCN(N^C^ 


Li  j  00  CN  O) 
CN  CO  (N  CM  CN  CM  ■- 


en  fo  cd   w  2 
£   O  O  t  3 

o 

5,-t 

CD  "O  TD    CO    O 

ILULUIO 

uj  X 

>■  >■ 

GO 


£  c  £ 

il  ^  CO 

»  «  a 

X  O  Q_ 


ESS-Scll 


« 3 ^^^^^ £ 


'mot- 


O  .52 

£"2  o  E  c  «  jjj 

w  co  n  o  a)  c  5; 
+-C  E  °i2-^"o  $_o 
—  —  3  3o"o  roJP-£"o«-c  <u  m  ^P->5  ro  ■—  ~  ©  ■-  cd  CD 
IK<-i-iu55nOUCQIlLu55Q:ylZ>Q.C0 


'  O) 


a) 


^  "5  «J 
ro  i-  *: 

X  a5  i 


:  q.  s  u.  o  m 


•a  £  £_ 


='  o  o  t  S 
»  5  S  <o  x 

c   u   u  O   cd 


co  ro 
ccq.q.Si-Siuh 


in   en 

2  E 


^  c  o  o 


.  l_  CD   CD  Jj  ,-  C 


_>"U)roO> 

2  I 


31  fill  llll  .5|- 


1  cc 


jo  ^  t   CO  ^ 
i   u  —  5   cd  x  " 
;tr  Xir -Q 

■'Jo 


CD    CD  ^ 


.a  c 


;ui  s- 


jOq- 


I  CD 


2  5 


'03' 


^^5q?j5 


.  ^  on  uj  _j 

.oi  coco  cse  c  e  r  c  So?  5  ??co 

:s^ssiilli§|l^"§|oI|gg§ 

i-JU-^HCca:ujijj^ujQLX-i)iX>Qc/)uje?CiQ 


CD  yi 

_    g  ID 

CD   £  E 

CD    O  CD 


C   en   c 

CD    CD    CD 

-o  £  g 

O  ro  *- 

a:  -></) 


^    H>    CD 

t-  I  -t: 

co        in 

tnl  o- 

■    CD  CO  . 
Q  z.     . 
—    Q.—1  - 

m  2  «: 

2    r   E 

5u^? 


CD     CD 


C 

-    .  o 

CD   en   en  -g  j_ 
afQT3iijcD    =-  «b=    E  — ' 

orcfc5J:0=> 

COO°CD>CU,5>iS 


=       ■     <D 

E    0JJ£ 

cd  n  u 
5E5 

.    CD      . 

-ICC-I 

1    £-2 

°  £  S 

S3i 


CD 
c/)  .^ 

CD    CD 

6)  :  E  ~ 

O)to   Ot. 

rom<o; 

^  c  ^-  w 
E  <"  -£  co  ( 

C    CD    «    ° 

CD   *=-    O  -C 

hW-)h' 


94 


?=.    CD  .Q 


5  E 


CD 
CD 


co 
CO 

< 

_l 

o 

h- 
CO 


Q 

< 

o 

GO 
CD 


< 

X 


CO 
DC 

LU 


>■ 

CO 


D 
CO 
CO 

CO 


< 

o 


h- 
cc 

LU 

o 


^-  ^  ^.-  ^.-  ^  ^-  ^.-  ^.-  ^.-  ^.-  ,,-  «j  <j  ,*  <j"  ^  ^"  q;"  ^"  ^  *  *  ^'  *  j  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 


__-  __-  ^_-  ^  ,_- ,_-  ,_-  _-  ,_-  ,_-  ,_"  ,_-  ,_-  ,_-  ^--  ,_'  ,_■  pg  rg  csf  rM~  (N  cm"  cm"  in  cm"  cm"  cm"  cm"  cm"  cm"  cn~  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  cm"  co" 


8 1 

JS  £ 

0_   TJ 


a)  a.  c 

N_     X    CD 

■^   at 


iP.  —  —  — 
o  o  o  o 


CD    CD    CD    CD    CD    CD    CD    CD    Q)jD^JDJDJPjUJD^JUJD_<D_CD 

jsjsjs!  11  111  11  111  11.11,11,1  111 


CD    CD    CD    CD    CD    CD 


co   co   co   co 
o  o  o  o 

O    CJ    CJ    O    v 


hhhl-l-l-hhh 


5oooooooo2  2B££5B2£^2  2!2B2222£2 
o  o  cj  o  o  cj  o  cj  cj-^-^-^-^-^-=-=  t  t"5"5"5"555555  d  d  d 
5?3§S35""ooooooooooooooooooooo 


££££££ 

s 

CD    CD    CD    CD    CD    CD 

3    3    3    3    3    3 

uuuuuoo 

CD 


iS    O  ■ 

o  to  : 


c  8  £ 

E   c:   ^ 


-C 

C 

-a 


■5QI>hU 


1 5  »  8 

c  o  >  c 

-.2  id  o 

~£  £  £ 


S?  £ 


co   O 

0.5-0 


c 
o  o 


3J  :=  —    C 
C  CD    >    >    O 


™.    -i    *-*  m    ri 


-zc>t~o  =  =>coOcDco 

o.L=o<i)o<i>iDfpci3i: 


.C   ca  -^   ID   _ 
OOCLOIt/)OOICCC0C0C)C/>OOLlJ_IC/5_ICC 


"D  "D    CO    CO   a)  CJ  -cj 

«    3=    „    .„    3    3'3IL=J3 

em>{22$cDcoo,-J>.£co 

OQ)£cll)^^-Jtf)^c_ 
o_T3  =    CO    CO    J,  T3  T3  co  =    CO    t3 


S^SojiBaaSios^Jai'-* 
_jc/}_ja:aoc/>c/)coira:co;>cooa: 


"J  5  2, 

in  c   tJ 

B]    O   (D 
Hi 


3c 


■  a>  s  r-  r» 

-CNI  Cfi  rt  in 
>  CT) 


""".  f~  *".  "~. 

cd  cd  £"  £" 

X)  JD    CO    CO 


'Hi)    ui. 


E  E 

^  CD  r 

O)  > 

3)    O 


0033 

i  o  o  a  a 

OO  ->  -> 


1? 
co" 

00  "*~ 

cm  x: 
—  o 


si 


inS 


<5o 


i!  =  =>  9- 


CM  .- 
IT)  ID 

a>  o 

-•>3-"|-~" 
•  CM  CM 

>■  >- 


s 


<s 


m  c*j  Is*  ^ 
2  V!  CO  CM 

CJ  i=i  ^  CD 

j£    CI.  iT  CJ 
ID    j,    CD    Q, 


00  - 
St  in 
2Scn 


a 


CM 

*  "Z  ^  S  t2 

■-  •-  !£     -2  !S  co  cm 
lt>    -  o*  <o      o»  m  *- 

en  "*  *~  cn  co "~  ™  ffl 

"■^Ifi  £-CM0-'~  ■" 
CO    g«-    CD    ~ 


a 


LO  O)  S  •" 


o  —  V  cu 


-r>  o 

IT)  to  CO 
k-  (T)  w 
CD  t—    CD 

.Q      -J3 


o  &a^  i  g  ™  Q.™  m 
o<y)<<->-)S<sa 


;  CM 


«8". 

CD  0)  C£> 

Eeo  c 

CD  CN 


Iss 


CO    co    t 


CD    4-J    J    d    i_    ^  <B 


QJ 

;- 

£1 

(0 

E 

a' 

CO 

CN 

cn  a 

c 

>  2r  - 

o  cd  aj 

z5oc7>5ijlll<ci<c/>-> 


3    0J    3    0)    3 


CM 

S2cj)0- 

£•=  >•§. 

<S  a™  => 
2<5< 


Rss5SS2sssscQssssss^^Scqsss^s§c?s2Ss5asSc^ 


S  <n 

.y  to 

*:  » 

CO  ra 


Elf. 
S     .  co 

£?!£=  c 

cd  jd  tr^  CD 

Ei  o»S 

ID    CO    CD  ^  .b 

uOOcn> 


5  5 

o  o 


CD 


■=  J    3J    2 

uui-in 


tcDCD  »»5C-       -So 

g   OltJQ)  CBOii   o   >    CX   H- 

ct:«C3  s  CJ  O  i-  o  z  r  " 

D    0)    3  01    3    CO-    CDCDC3 


a  g 


X    CD    CD 
CO  =  —    CD 

3  £  e  = 


(/)    tp    Cfl 


—    clicu    J    in   d   cj  z    a)    *    i-_;  •     r-    w-.= 

<C3Oiai-Q.UCQl^2O5c00. 


8J2! 


_CD  -g 


uiSum55ouOi 


*-    CD 

5j= 


5  i    CO 

O  CD   5  . 

O  CD  CO  . 


ID  CO    q) 

CO  CO     - 

CO  CO  ^ 

CD  CD   y 


£  E  -i  £  o 
|iE||S 
|5cdo° 

isfij 


o 


-3  8!  io  •£  o 

2SO  >  E 

CD  _^    >.-Q  .5 

c  !s  t -o  = 

O    ™    m    0< 

d5  ^jcdS 


ra?  3: 
Z  (/)  I  ' 

ot:d< 

c  r  bi 
o  aico 

S-e  e 


!   O 


2°^ 

CO  E 
c  .3 


_C0    CO    co     C3 
C    $    >    CD 

ro  0  co  c 
Q  0-  to  cd 
-  n  CD 
~>  tr  u  • 
"cd  c  u-i  ^J 

CD    O    CD    CD 

X  -o  o  ■? 
C  3 


cu 


■g  01 


T3      . 

.    C  CO    ^ 

0)JS-5    CD -J 


0) 


£  tr     "o^        ■  ^  5  "  S 

coni^cf,    ^.CO.SwIO-O- 

Jx.H-2im  5co<  I  o  =  ^ ,S   .  a£ 

•<f^°      ->CQ      •      .CD-CX 


>^2^ 


coiJ-co-cj-jj.^     .  °  <  5,0-  2  -o  "'  CO 


CD  CO 

cj)cj 

>3 


CD    CD 
0  — 

£§ 

ml 


E  O 
CD  CO 
_l 

C/5  CD  "2 
i_  CO  (O 
CD  -C    > 

-    F   °   S 


95 


>  CT)  < 


'   if) 


oo  co  co  co  co  co_  co  co  co  co  co^  co  co  cq  co  co  co  co  co  co  co  co  ro  n  n  n  «  n  ro  ro  n  m  en  n  ro  ro  n  co  n  co  co  nnnnnnn(o«fonnn 
<t  *3-  ^  *^  *t  ^  ^j-  <3-  ^  <r  *r  ^  *r  *r  *t  ■*  *t  ^r  ^j  <a-  <a-  ^  ^t  -3-  ^r  ^  ^ "^  ^  ^ '^  ^  ^ "^" ^~ ^~ ^ ^" ^ ^ ^* ^ ^" ^" ^r  ^r  ^ ^t  ^r  *r  ^r  ^t  ^t  -* 


<D(0<0(OCOCOCOtOCOCOCO(D<OtD<D(£>COtOtDCO(£>C£> 

cjjcjjcjjcncDcjjcDcjjcjjcjjcjjcjjcDcDcDcDcDcjjcDcTjajcjj 


(C(DCD(DCDCO(DCD 

cDCDcDcD<£)cx>c£)cx)a3ii)(£)^^tDcDcocDcDcDcocDcocDtoi^r^r^r^r^r^r^r^ 
OTOjoiO)oiu)CT)a^a^cjicj^Gio^cicT>cjicj)cj)cjicj)a>CT)OTai'— *—'—'— i— t— ,—  ,— 


cococococococococococococo^r^jLnLrjLncDtocDcD 

ajCDOJOJCDCDajajCDajajajajajQJajQjajQjajQjaj 

oooooooooooooooooooooo 
ooocjuouuoooouutjutjcjtjoou 
OOOOOOOOOOOOOOOOOOOOOO 


0Ci)0(DQJCiJQJCi)Ci)Q)0IDCl)Ci)0IUCi)Q)Ci)(DCi)(13a)(UQJ(l)a)Q)a)CDa)Ci) 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
cdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcdcd 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 


oooooooooooooooooooob 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 


o  o  o  o 
z  z  z  z 


!1?    32       *       '       '       '    D!J)    B    0)    fl)    0)       •       •       ■ 

oooom(Wm--m-ctta>aja>aj^  —  :=  =  =  =    •    ■    ■ 

:!■!>.!>!>£  H££  £ 1 1 1  °  8  8  S  8  8  8  Saou  SS  S  S  E  |.|.-g.-i.|.  8  s  1 


cdcdcdcdcdcdcdcdcdcdcdcdcd. 

a'a'a'a  a  a  a  ado.  a.  o.  E  2  2  !s 
iflnipionntfluncninifl 


55>-c 
p  u  2  <S 


e 

cd  o 


<~. 


=  o 
o  n 


CQ     —     —     X     —     . 

-  CJ  CO  I-  I  00 


=    CD  =    CO 


£  o 


>  CD 

QJ     i-    ■ 


JS  fee 

"•       o 


)"t.O   _ 

1  co  ^  cd 


cd  = 

c  -P  «F 

o  a. 

c  i:  o 


2>o:5j  jg 


c  -^  o  .-        c>-       o  .a  ^  £  c       ro 

Oo5».£o».E=.!!o».E> 

Lt"ttj:CtOtO>.Jl  = 


=  t  c  c 


a 

=  S"».t>3'ii£«"iijcii»™«e3»2co.tiiD™»n«SiE=i 
HnQZQ.SQu.UII12UUOI2IIQIlJr->I(/)5QQQ.IIlO0.Ij 


—   i_   l_    c 

™  ro  ro   (d 


N    <*>    o 

2  2c 


o  12  o 


=    CD 

—    qj 


as 


1 5  if 


ID    >    ®  ^ 

t  uc'o 

CO  -C    CO    Q.  CO 

o  co  :*:  oo  ex 


jr  -c  •=  ■£ 

~  -^   CD   co 

_i  m  cl  I 


<?>      St  m  " 

CO  LT>  <g  CO 


IX) 

2S 


.OlljCTj^cJjQ^^to 
k.  ,_-  CD  *"""..  CTJ"  _•  CD  O 


00   ■ 

cn  tr> 
.-  en 


co  a>  j3 
o 


2r_--S( 


en  2:  uo  in 

■—         C3)  ,— 


"-  CN  Ol 


glK"  §2"|  |«  |"l  gsl  is'i'ki 

-)-)0->o<u:->z<<™o<5ooo<lu<o 


;2e 


d  a  o 

<<z 


co  in  «-  r**     - 

LD  CD  LD    Jr.  ^ 

L.  Oj 

SIS  5^ 

CO  CM  CO    £    5 

~  '?  "C    Q._n 

Q)   .- 

E^ 

(U  — 
>  "C 

o  a 

<  <  <  t/)  u_ 

^< 

0) 


^r^^^c£»c»ooaioaiaicx)oo^c^ocr)rsic^c£)c»incD^cxr^oo^OCT)^^cN^^cDc>jcDOoa)a)o^r^c7^^LOooaicNCT) 

CNCNCNCNCNCT)CslCN^CSI»-»-COCNC^^CNrsJcnc^C^C>iCNC^C>JC^CNCncNCNOg^f\IC^CNCNC^CNcr)cncNCN^ 


2 
c  o 


§o 


E  3  o  -^  t 


CQ  CL  5 


CO    CO 


o    ■•= 
i"  m  S 

111 

K    O    Q) 
■  _1  CQ 

-1-  .  -^      '      -    r- 

(D  h  LU  til  "D  y   *5 

9   >    O^  f=T3    c 
Q)    CD    qj    fa  .=    C    QJ 

1  —  oc  <  ^ 


0) 


:-iOC3 


OQ- 


t    0) 

E  E^ 
§oo^. 

>-  en 

—  X3    ^ 

^  CQ  — ) 


•  b   c   oi 

01   c   c 


■J5f -c- 


E  P 


Q-  en  co 


«I> 


>.  >- 

CO  "5 


.  luO1 


zrc 

>."D    CD 

_J  _J  cc 


^3  >.  c;  q.—  o 

■9  co  _o  m  a>"o  = 

i  ~  i£"5  <  co  u  < 


Dl  E   ; 

CD>mO"^^=!CO>-(-'co  0)>-      .    O    CD< 

,.;!—•     :  „  _    =  •S,     .  _  „  UJ^-Lcyi^J     .cd 


15. 


t    c 


E?g 


E-Sl 


E?S  S 

O  -Q    ■ 


^5 


_r*cocora(DcDDzocc0.z_n)c<uonycii 
hUOlUQUDQIUThST^TDSOIiitnl 


CO  - 

<u.'- 


96 


.1.  <D 

S  «  E 


cococococo^^^^^*?  *5  *f  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^r  ^t  **  ^*  ^r  <t  ^  "*  *t  <*  *tf  «r  <fr  *r  «r  <<*  ■*  <r  <r  *£  "*  *£  T 
^t*  tj  tj  Tt  ^f  ^"  "*f  V  V  *t  ^t  ■*  *r*  *t  ^'  ^  ■*  "*  *t  *r  ^  «<r  *r  •*  Tt  ^t  ^r"  *r  ^  •*  *<t  <f  *f  *t  ■«*  ,*  ^  ^j  •*  ^t  **  **  <*  «*  ■«* 

COCDCDCDCDCDCDCDCDCDCDcDCDCDCD 

P"-l —  r*»  P*-  P"-  I — ^r^r^r^r^r^r^r^rv»r^tD(DtDtDCD'^CDCOcD(D<DCDCDCDCD(D(DCDCDCDtDCDCDtDCDtDCDtOCDtD 

c^O)0>CT)OTcxa)a>,a)a)a)Cj>a)c^a)r^r^i^r^r^r^r^ 

i—  t—t—  *—  »—  «—  t—  i—  t—  r—  i—  «—  t—  i—  *—  aa&)0><J>0}GiO)0)<JiO)C)0)0)0)0'iO)&)0)00<y}<D&)Q'iG)<J)&}G)&) 

cm'  cm  «—  «— *  *—  «— '  t—  co  CO  co"  co"  co*  co"  co*  co*  *— .    „  *— .    ..    „    „  J~. „  *~~ fc    *....,    .    .    .    ,    .    .    .    .    ,    *    .    ..    .    k    fc    *    »    .    „ 

t—  y—  T-w-r-r-T—  t—t—  t—  r-  i—  ■—  ^^.—  t—  ,—  .-.—  t-.—  CMCMCMCMCMCMCMCNCMCsJCNCsJCMCMCMCMCMCMCMCMCMCMCM 

EEEEEEEEEEEEEEEEEEEEEEEE£EE£EEE£EEEEEEE£EEE£E 

>>>>>>>>>>>>>>>OUUOOOOUOUUOUOOtJOOOOCJUOOOOUOOO 

ZZZZZZZZZ22ZZZZOQQQQQDQQQQQQQQQDQDQDQQQQQQQQQ 


CD 


CO 
CO 

< 

_l 

O 


co 

DC 


Q 

DC 
< 

O 

CO 
CD 


< 
X 


CO 
DC 

LU 


CQ 

Q 

LU 

Z) 
CO 
CO 

CO 


< 


DC 
LU 
O 


—  .9 


'    CD    CD    CD    CD    CD 

£*££*£  £  ■  •  jj  j  .*  ^  ^  ^J2roj5_rorororo 
CD  cD££2}££a'a'JDJDJDJDJD.cD  Q  o  o  o  o  o  o 
co  $  "5  "5  "5  3  "5  o>  21  ?>  2"  <?  ?  w  g>  «  cn  cn  w  w  ui  lo 

CDtDOOOOOaiCDCDCDCDCDCDCD 


ccccccccccccccccccccccc 
ooooooooooooooooooooooo 
ccccccccccccccccccccccc 

<DQ)<D<D<DCDCDtDCDCDCDCDCDCDCDCDCDCDCDCDCDCDCD 


wwuuouuNNNNNNNNhhHhhhHmfficDcQmmiDffimmmmmcDffimfflmcQiDmmm 


PC  o 
a  £  3 

CD    Q.  C 


O,-  CM  ,-  ,-    0C 


(fl    (A    01    (fl 

.  o  o  o  o 

EE£E 

CD  CD  CD  CD 


=  o 
12 


C    to    CD 


iE  "3  .2  J£  E 

~  -Q  "5  ~  LL 

>  a  o  >  *- 

CD    c  _J    *    t/) 
=    C  =    Qj 

cd  co  *_;  a)  -> 

CDCJCO  00  > 


O    CD 
_    _    CDCO 

=  -§3* 


.    O   c/) 
:  <r    CD 

:S ■$« 

c   CO  — ' 

CD  _*:  ^ 


(D    tD    (0  ffl    CD  JO 

O  O  O  m  o  -S  o 


C    C    ^    O    C  _Q    _ 


C    CD    CD 
O  -C  -C 

Q.  O   O 


CDCD.C(Oq)L-i.  j     j     j    '-u     j   ~>     j  ^     '-j  , 

iiuujy)LuhhhUh>h^ffl, 


_  y>  </> 

t   C  CIS  O'C'C    - 

x:cdco^x:-cx:^cd 

UQ3IO.hUU^ 


go  5-i. 


o  n  o  = 


S  tn.o-i  »>  S  »  S  c  5.2  «S'5 
c  c  c  t  — '  fc  -^  "C  a)x  t  "n  c 

x5u_>OOOIOQ. 


=    0)   o 

-  ■>  m 


•  (NrsjcNroro-^rncsirvirorsirocMcorsjcMCMootN' 


o-d 


otcd£  c 
c  c  w  a> 

LU  LU  O  H 


U)     CD  <C  ' 


:S-)X 


c 

a  a 
II 


u 

S5gu 
>~  tr  _c  ro 

5ut> 


0} 


S  5  c 

OEg 

—  a>  2 
>  Z  co 


o 
>  < 


c 
o 
_  c 
c  iT  5j 

nj  <1! 


c   „ 
O  a 

C    5  ^3    C    C 


tec  g>i 


u 


o  2  .2  o       s 


C   O)  c  =   o  o 
(0  3  {0  >    C    C 


CDii;<ircD^fOCDCDcD    o^o^ij 


c  -9-Je 


0<00)    OcO"k---»    fo-^ 
TllDU>OSIS 


F,  °  u 

2>> 

nj  ^  »: 

§55 


(A 


ji    •  ^  ST  ■£ 
o  c  «  is  -c 

O    °  CO  DC  .£ 

E    .  2  E  ir 

51  c  3  c 
'=  V  £'=  sz 


ca 


W     N     E   -C 
±     03     ^     C 


a> 


i^ 


</3 


5  n  ro  '= 
■o  o  J=  > 


§™  |  CD 
■  (T    ™ 


5E 

ooSt 
QZO)< 


t  t  w 


2  E  tr 

o  i  S 
- ) 


<^Q 


o  t  o  . 

«    O  CD 


cn 


o  -^  c  — 
t  u  t  — 


O    0)    (T3    (D 


C    C      ■  0)^  — 

Q.  2  ro  1  I  t  S 
"§5  If  CO  « 

ill  >1S<=JQ 
"'  *  £  « 


u>  a>  > 

ro  CO    C   2?  .crt" 


CO    w> 


5a:Q-)5LXi--j55ja:-.LO(/)LijQiijQ.2UOQcr. 


Eo.y 

._    O      .DC 

ai(j  o    .iSuocj.    . 

E     .     jCC0DQ  =  |_>^ 

^-l<-oa1_<<r  s,>« 

c»t5ijl-o<?c 


j-  a,  t 
5cci 

5^  ^ 


"O  a>  — I 
r  o  = 


97 


■■^L7iir}ir)fi4i?)Lr>i?5ir)Lftir}<pcp 


CO  OO  o  «-  CM  CO  < 

in  in  a?  tp  up  to  c 


LDtOr^OOCTlO'-CNCO'^lOcDr^.COCnO'-tNC 


CO<DUP(OCDC0<£)COCO(OCO(I>(OUDCOtOtOU?<X>U}COCOCO(O<OC0COaDt^  -  to  CD  CO 

p-^  r-^  r*-  r**.  r*-  r^-  r*-  p-^  r~-  r— -  p**  i —  r^  r**  r*^  r-^  r-^  f~*-  p*-  r^-  r —  r^^  r^  r^  r^-  r*-  r^  i — ■  r—  r-^  r*^  r^  r^  r*-  r^  i —  "^^  r—  r^-  r^  i —  r^  r^  r^- 1 — -  r^  r —  r-^  r —  r^.  co  r^-  p^  r^. 

o^<T>cr>CT)o^cncT>a)a)CDCT)CT}CT)cr)cr)cno^o^cT)o^cT>a^ 

CN  CN  CM*  CM*  <N  CM*  CM  CM*  CO  CO*  ^t  ^  *J*  *fr  «fr  ^f  ^"  ^t  «fr  «tf  *fr  <t  **  *f  <t  *t  ^T*  *  *<*  ^T  *t  CO  CO  P-*  P-*  P-"  P-*  P-"  P-*  P-~  P-T  P-*"  P-"  P-"  pC  P"-*"  CO  CO*  CO  CO  *~\  CO*  CO  CO* 
k_1_»_wwwi-wwi_i_i-i-.w^<Ewwi-h.i_k-i-k-k.k_.wt_i_k_L.i_*_i-t_wi.k-L.i-»_i-t->-i_»_.wi_i_i_CO»-i_i_ 

a>a>0)CUCUa)a)CDa>a)COa)a)<l)COa)CDCUCDa)CUa)CDa)<DCUCl)CD 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

UOUOOOOOOOOUGOOOOOOOOOUOOUUOOUOOOOUOOUOOOOUOUOUUCJCJUUCJO 

cDcucDcDiDcD<DcDcDcDcDcDCDcDcDcDcDcDcD<D<DcDcD<DcDcDcDcDeDcDcD<DcDcDcDcDCD<DeDeDCDCDcDCDCDcDcDcDcDcDcDcDcDcD 
QDQQQQQDQQQQQQOQDQQQOQQQQQQQQDDQQQQQQQQQQQQQQQQDQQQDQQ 


I^lji;i>131jaj0lja«lj»ffll>ljffil>ffl02;g2222222222222 


ooE£E£EEEEEEEEE£EEEEEEE»» 


££ £££££££££££££ 


OOOOOOOO  2   goOOOOOOUUOUUUUUUUUOOO   C   c~±;~:tr~±r~~~~~i:~   £   £   g"   &   £   g   $   g 


CCCCCCCC-!-._l 

COCOCOCOCOCOCOCOLULU. 


i-3^:3333D333333cncnencnencncocn 
;~~~~~±r~~~^±;±;£±;±;±r^~^~  o.  a  o  o  o  o  o  o  o  o  o  o  o  o  o  cd  cd  cd  cd  cd  cd  cd  q> 


■    O  , 

E 


C  c 

O  a 

E  en 

<D  U     r-     ~ 

>  a  ■§  = 

.  M      t      CD 

5SIO 


2^ 

is 


-2* 

"D  TO   2    S 
CO   CD   Q)   <n 

00^  E 
2  2  c  > 

LU  LU  Q_  O 


IS 


-   c 

Z-  § 


2  c£ 


.  c  £-6  e-.7- 


c  <u 

'  o  c 


O   cj   o   x 


5£ 


_  c.y 

c:  =1  .c 
a.  a.  o 


3  S  o  c 
'-2  S  ra  S 
:  en  o  .^  cj 
>  .S  c  =  c 

.  >  c:  =>  'c  ■- 
j  S  a.  to  a.  > 


cd  a» 
|EEo 


<22> 


i? 


CO 

C 

2  ^ 


E  Cti.E  -0-0 
o  £  3  o  3  3 
3  aCD  3  oo  co 


2<5  c_-^ 


-  t?  ~  ~  p  mx~i..-=  en  ^^  cd  3  cd  cd 
>i/)55tu<_)^:Q-S^lLi-Q2a:Ciircr 


>  £  ° 

o  c  O 
O  co  3 
co  *:  0 


g.-= 

t    U)    C 

o  c  -c  ^ 

UflCC£ 
03  >  CD  a)  o 
|_  LU  I  CO  (/) 


o 
c 

■  s  s 
>>.o 


to    —    « 


5  5  U  X  (_)  _J 


i3S 


o  o 


dj  _CD  U_  U_    CD    J5 

■^   5   w   en   co   E 
^  —  >  >    M    O 


_  f^c _  — 


a;    c    z:    c    x    c' 
-=   c-)   n   o  -=   P 


5  a  2 

§  >  LU 


r  CD    CD 

CO  LL  O 


OOO 
0)    CD    OJ 


ro  i;  ii  H  m 


TD  TD 


c  u  o  u 
voce 


CD      •  -*  -^ 

=  H    CO    CO 

<500 


CD    U5 

E  i  c 

3    CO    C 
2d    g< 

lo^>: 


CD    0) 

E  E 


C<->    <D 

E  13  = 

CO    C    > 

o  S  w 

I3<!: 


_  J= 
0)       -' 

-  c 


lie: 
>-S|co    'S.S 

CD    >-  •-    o    CO    1  d 
-    O    c 


">  c   c    ^         c 

c55*o«oio 


ca^o;cocr<- 

2t»u-SE'i"^cjUcoco3c5=c 
±;  -a  o  a.E  =  cd  ro  ™  ™  o  q.2  q.  a  o  cd  cd  §  <d 
2uJOI/ltL2Zh22Ol/HL(/)inUIIl(/)lu0ll 


c   - 

5U 

o  c 

CD    CD    CD    U) 

7j  ,2?-=  H 

CD    CD  ^     O 


CD    > 

?i 

OC  CO 
ixi  (J 

0  p 

in    *- 


O    CD    I 

o  ».! 

u  5: 

Q"E 


y    C    OJ     ■      •  t    «■=    S      •    M    CD  = 
>-5    =   w        'cSra^jy   rTi~   CD 


„,   ™    o   i" 

a^iOc? 


-9    .co^^c.2  — 

« -8  S I  w  ^  ? 

>-2xiIl  Ji-2   cj:   St 

—  oooi^fOj::  J  Jciu 

cDOiiiiO<u.tri-0-nlQi 


5 

2  > 


>  O  uJ  3.  (J    9 

>  en  -o  _       o 

CD  -== 


i*.  CD  — 

:  ETE  2 


0S0 
roc 

■>  — I    CO 

5»- 


pen  u 

t»  -S  .S  co  < 

2  =¥  O  »  -c 

2a_  ^ 


iccr-i 
:  O  -1  cc  a.  O  2 


c    :  -a 

>  >■  5 

S  o  o 

.  co  1 

*<„ 

■o   3   » 

LU  C/)0 


—    C    Q> 
fZ  ■—    Qj 

-c:  Z  o 

§<> 

ll'^U 

o  o  2 
-3  Q  u_ 


w  2 

2    S)  I    CD  CO 

3  c 

O   CD 

0.  J3 

.    O 

_1  LU    CD  CC  CC  CC 


5    3   «~ 

m  x  2> 


CD    CD     '    c 
-^  -^    >-  c 

y  y=  q 
ir  cc  co  Q 


CD    CD 

E  E 

CO    CO 


CD 

-x  en  — 

CD    CO  2 
fsC  t-     CO 

■oc  ; 
t:  cd  <D 

CO    !-  ~ 

c  5  ro 

CD    co  -C 

co  jU 


c  c: 


E< 

CO    ^ 

=  o 
>  ° 


CD  CD  ' 

CD  en  2    c 

—I  CD  co   $ 

«J  ra  p  <- 

CC  -3  Q  t7) 


c  ■- 

O   to    ^ 

-Id) 

■   O   co 

F   en     . 
S2cc 

=    CO    > 

Sum 


98 


CD 

0 


CO 
CO 
< 

O 


CO 

cc 


Q 
DC 
< 

o 

QQ 


< 
X 


CO 

cc 

LU 


00 


3 
CO 
CO 

CO 

LU 

h- 
< 

o 

u_ 

h- 
cc 

LU 

o 


n,„ 

o 

O 

ffl 

b 

|0  -c  <u 

n  o  o 

<u  a  c 

>  X  tt) 


^■LOcpr^aoixO'— CNco^LncDr^oocD 

OTJ)^ma)0)QQQQQQQQQQ 

^tttt^ttttixJLntfJLninLOLnLninLr) 
^t  tt  tt  tt  ^t  *t  *t  ^f  tt  ^t  tt  tt  tt  ^t  tt  tt 

COCDCDCDtOCDtDCOCDCDCDCDCDtO 

cDcor^r^r^r^r-*r*-r^r^r^r^r-r^p^rv- 
(j)t»«-«-«-«-*-*-*-'-'-*-«-«-*-*- 

""^     ..  o'  O  i-  «—  «—  ■—  00  CO  CO  tt  <t  tt  tt  tt 

(U(Dajcucija)<utDiDtuajtij(Da3tucu 

EEEEEEEEEEEEEEEE 
(DiDQjcucutDCDajcuiDcuajajtutptu 

OOOOCJOOOCJOCJOOOUO 

QjQjtuajQjojajiDCDtucuajcijcuiDcu 
QQQQQQQQQQQQQQQQ 


3=  2? 

O-D 

O 
Q_ 


Q30JC0O3 ... 

rE    3    5  '    <D    Q)    0)    S  .—  .—  .—    — 

??&ni^>^^^  a.  a.  o.  o  o  o  o  o 

o  o  w  wiJJ  aj  a;  5i  w  w  d  d  d  =>  3 
"5.">.'fc'E  raragigiil  J^aOOOO 

CO    CO    CO    <0'iT>'rij'a)'cU~     —  ■—    ^    3    ?    ?    ? 

hhllNNNNOOOQQDQQ 


01  "-°>  fn 


oi  a>  cm 


S< "-  53  a>  m 

2  in  5  >-  co 


- "~.  3  gj  in'  2  ^  *~  <y>  ^-' 
sKeS  e  3^^  |  eS  £.cSg.c 

arc  >  >o_Q^>auc  Cm  CT-Q  n 


ttLOoaitDcottr^tjr^'-cDunr^cor^ 

CNCNCN'-ttCNnrslCSIttCO'-CslCNIttfO 


<D  H   ca   J2 


5.2 

3  oi 


?  °-      -S  t?  £ 
a.  m  5  O  I  -> , 


!  £  ro  JS  O  <o  w  3  , 
:  a.  U  _i  (/)  2  <  a  . 


it 


a.  o 
■  rr 

I    • 


)    y    U)    Q) 

IOC  QO 


w    >    (0 

o    ■ 

_,         C/) 

a)  <  > 
<4l 


>-£ 
5>E  S 


t  N  y 

~>CC 


0)    O    O    CO 


O   co 

i  cc  a 


o 

™    10    ±    O 

5o>  rr 


99 


SUMMARY  OF  ACTIVITIES  OF  MINE  RESCUE  STATIONS 
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GENERAL  DESCRIPTION 

TRAINING  DIVISION 

DEPARTMENT  OF  MINES  &  MINERALS 

The  Department,  in  1971,  established  the  Safety  Training 
Division  to  provide  instruction  for  miners  in  the  safety  aspect  of 
coal  mining  and  to  implement  any  new  training  objectives  that 
might  be  desirable  and  feasible.  The  Division  consists  of  three  full 
time  state  mine  inspectors,  one  secretary  and  a  training  coordi- 
nator. The  section  staff  is  supplemented  from  time  to  time  with  an 
explosive  inspector  and  a  fourth  state  mine  inspector  to  provide 
explosive  and  electrical  safety  instruction,  respectively.  Instruction 
is  offered  at  10  to  12  different  locations  throughout  the  state, 
normally  at  state  or  public  offices;  however,  in  some  instances  it  is 
offered  at  a  central  coal  mine  site. 

Although  the  training  is  available  to  all  coal  miners,  the 
instruction  is  attended  primarily  by  those  personnel  desiring  to 
obtain  certificates  of  competency  as  mine  examiner,  mine  manag- 
er, hoisting  engineer  and  state  mine  inspector.  Certification  is 
required  by  law  (Chapter  93,  Illinois  Revised  Statutes)  for  those 
personnel  holding  such  positions. 

The  instruction  offered  deals  with  first  aid,  mine  rescue 
techniques,  accident  prevention,  state  and  federal  mining  laws, 
ventilation,  roof  and  rib  control,  electricity,  safety  instrumenta- 
tion, etc.  Upon  conclusion  of  the  course,  which  is  held  twice 
annually,  the  Department  (including  the  Mining  Board)  adminis- 
ters examinations,  both  oral  and  written,  to  those  personnel 
desiring  certificates.  The  site  for  such  examinations  is  at  desig- 
nated locations. 

Under  authority  of  the  Federal  Coal  Mine  Health  and  Safety 
Act  of  1969  the  Bureau  of  Mines  (now  referred  to  as  MESA  in 
regards  to  regulation  enforcement)  established  mandatory  safety 
standards  for  the  mining  industry.  In  conjunction  with  these 
standards  certain  mine  training  requirements  were  established. 
Since  state  and  federal  objectives  were  practically  the  same  the 
Department  applied  for  federal  grant  in  April  of  1971.  Grant 
approval  was  obtained  and  the  first  renumeration  was  received  in 
April  of  1972  based  on  the  federal  government  returning  80%  of 
the  funds  expended.  The  grant  program  has  been  extended  from 
time  to  time.  Progress  reports,  fund  accounting,  etc.  are  a  part  of 
the  Division's  function. 
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The  Department  also  issues  certificates  of  competency  for  metal 
mine  foreman,  metal  mine  hoisting  engineer  and  state  metal  mine 
inspector.  Examinations  are  also  given  to  establish  the  proficiency 
of  mine  rescue  station  superintendents  and  their  assistants.  These 
functions  all  require  certain  section  duties. 


DEPARTMENT  OF  MINES  AND  MINERALS 


TRAINING  DIVISION 


Employees 


Safety  Engineer 
(Coordinator) 


Donald  C.  Simpson 

R.  R.  2 

Benton,  Illinois  6281 2 


Instructor-Inspector 


Thomas  Pinnell 

Box  73 

Farmersville,  Illinois  62533 


Instructor-Inspector 


John  Fleming 

701  E.  Main 

DuQuoin,  Illinois  62832 


Instructor-Inspector 


Russell  Spitzner 
1201  N.Garfield 
Marion,  Illinois  62959 


Clerk  Typist  II 


June  Coggins 

301  W.Matthew  St. 

Sesser,  Illinois  62884 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
STATE  MINE  INSPECTOR- 1976 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certificate 

Hafford,  Clifford  E 

James,  Douglas  John 

Eldorado 

Saline 

Williamson .  . 
Williamson.  . 
Perry 

59 

36 
41 
52 

Illinois 

Illinois 

Illinois 

Tennessee  .  . 

April  27,  1976.  .  .  . 
April  27,  1976.  .  .  . 

April  27,  1976 

April  27,  1976.  .  .  . 

560 
561 
562 
563 

Meracle,  Lester  Wayne 

Neely,  Howard  0 

Marion 

STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  RESCUE  STATION  ASSISTANT- 1976 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certificate 

Cornell,  Archie  B 

Coulson,  William 

Elizabethtown 

Marissa 

Hardin 

St.  Clair  .... 
Perry 

49 
60 
66 

Illinois 

Illinois 

Illinois 

April  27,  1976 

April  27,  1976.  .  .  . 
April  27,  1976.  ..  . 

McCollum,  William 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER-FIRST  CLASS-1976 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


Aaron,  Lavern  E 

Abraham,  Harold 

Bailie,  Philip  J 

Barnhill,  Bobby  J 

Beechum,  Don 

Boone,  Bobby  R 

Brown,  Gary  W 

Browning,  Lonnie  R..  .  . 
Bubanovich,  Thomas.  . 

Burklow,  Lester 

Burton,  Vernell 

Carrigan,  Bobby  J 

Collins,  Donald  W 

Dame,  Charles  D.,  Jr. .  . 
Fleschner,  George  H.  .  . 

Fomera,  Wenzel  J 

Henson,  James  Calvin  . 
Hooven,  John  Robert.  . 
Jenkel,  David  Allan  .  .  . 

Jenkel,  Dean  E 

Joy,  Ronald  Allan 

Lawless,  Leonard  L.,  Jr. 

Laur,  Kirby  L 

Lewis,  Lawrence  L.  .  .  . 

McRoy,  Donald  L 

Majdich,  Randall  D.  .  .  . 

Marks,  Lonnie  0 

Morris,  Albert  G 

Morris,  Kenneth  E 

Moye,  Noble  H 

Murphy,  Leonard 

Orella,  Gary  James.  .  .  . 

Orto,  Connie  K 

Pait,  David  Harold  .... 
Patterson,  Kenneth  W. . 

Payne,  Gabriel  J 

Peebels,  Ronald  D 

Pigg,  Robert  Eugene  .  . 
Rainey,  Lawrence,  Jr..  . 

Rathert,  Marvin 

Ray,  Charles  Eugene  .  . 

Riley,  K.  Michael 

Schrage,  Joseph  D.  .  .  . 
Stegall,  Kenneth  R.,  Jr.. 
Steinsultz,  Sammy.  .  .  . 

Steinmetz,  Jack  L 

Talley,  Harold 

Tucker,  John  D 

Vandiver,  William  E..  .  . 
Vosburgh,  Thomas  J..  . 

Wargel,  John  A 

Whaley,  Alvis 

Williams,  John  E 

Witges,  Robert  A 

Zmudzinski,  Gerald  L..  . 

Armes.  Wm.  C 

Beltz,  Robert  E 

Brewer,  John  Charles.  . 

Butler,  Edward  L 

Campbell,  Larry  Dean.  . 

Cepak,  Frank  J 

Challans,  Danny  R 

Cobb,  Billie  Joe 

Compton,  Roger  Paul.  . 
Crawford,  Lester  E.  .  .  . 
Dorton,  Dwight  David  . 

Droit,  Danny  E 

Drue,  Richard  A 

Dublo,  Ralph 

Duckworth,  Earnest  R.  . 

Duffee,  DanR 

Durbin,  Joseph  F 

Fields,  Thomas  R 

Grimes,  Brad  A 

Gupta,  Mahendra  P. .  .  . 

Hale,  Terry  Lee 

Havens,  James  Martin  . 
Henry,  Robert  R 


Benton 

Harrisburg 

Benton 

Royalton 

Eldorado 

Harrisburg 

Marion 

Herrin 

Marion 

Marion 

West  Frankfort  . 
Carrier  Mills.  .  .  . 

Harrisburg 

Sesser 

Terre  Haute,  Ind. 

Auburn 

Raleigh 

Ozark 

Pinckneyville.  .  . 
Pinckneyville.  .  . 

Ina 

Swanwick 

Waltonville  .  .  .  . 

Sparta 

Eldorado 

Valier 

Cambria 

Oakdale 

Johnston  City  .  . 

Ridgway 

West  Frankfort  . 

Walsh 

Coulterville  .... 

Harrisburg 

West  Frankfort  . 

Eldorado 

Carrier  Mills.  .  .  . 

Harrisburg 

Coulterville  .  .  .  . 

Steeleville 

Johnston  City  .  . 

Carterville 

Venedy 

Cutler 

Harrisburg 

West  Frankfort  . 

Carterville 

Harrisburg 

Lenzburg 

Mt.  Carmel  .... 

Equality 

Tuscola 

Murphysboro  .  . 

Scheller 

Tamaroa 

Litchfield 

Marion 

Benton 

Girard 

Marissa 

Taylorville 

Planview 

Steeleville 

Hillsboro 

Raymond 

Mt.  Vernon  .... 
Thompsonville  . 
Carrier  Mills.  .  .  . 

Sesser 

Benton 

Raleigh 

Gillespie 

West  Frankfort  . 

Hillsboro 

Keensburg  .  .  .  . 
Waltonville  .  .  .  . 
Terre  Haute,  Ind. 
Virden 


Franklin 
Saline.  . 
Franklin 
Franklin 
Saline.  . 
Saline.  . 
Williamson 
Williamson 
Williamson 
Williamson 
Franklin 
Saline.  . 
Saline.  . 
Franklin 
Vigo,  Ind.  . 
Sangamon 
Saline.  .  . 
Johnson. 
Perry  .  .  . 
Perry  .  .  . 
Jefferson 
Perry  .  .  . 
Jefferson 
Randolph 
Saline.  .  . 
Franklin  . 
Williamson 
Washington 
Williamson 
Gallatin.  . 
Franklin  . 
Randolph 
Randolph 
Saline.  . 
Franklin 
Saline.  . 
Saline.  . 
Saline.  . 
Randolph 
Randolph 
Williamson 
Williamson 
Washington 
Perry  .... 
Saline.  .  .  . 
Franklin  .  . 
Williamson 
Saline.  .  .  . 
St.  Clair  .  . 
Wabash  .  . 
Saline.  .  .  . 
Douglas  .  . 
Jackson .  . 
Jefferson  . 
Perry  .... 


Montgomery 
Williamson 
Franklin  . 
Macoupin 
St.  Clair  . 
Christian. 
Macoupin 
Randolph 
Montgomery 
Montgomery 
Jefferson 
Franklin  . 
Saline.  .  . 
Franklin  . 
Franklin  . 
Saline.  .  . 
Macoupin 
Franklin  . 
Montgomery 
Wabash  .  .  . 
Jefferson  .  . 
Vigo,  Ind.  .  . 
Macoupin.  . 


43 
36 
35 
49 
34 
31 
30 
33 
28 
34 
38 
41 
31 
26 
50 
51 
47 
39 
24 
54 
33 
28 
25 
24 
36 
28 
45 
29 
33 
41 
29 
25 
34 
38 
30 
31 
34 
23 
32 
40 
30 
32 
30 
31 
29 
33 
54 
34 
42 
29 
41 
46 
37 
27 
31 

26 
25 
25 
25 
23 
31 
27 
48 
25 
34 
27 
29 
36 
40 
31 
24 
38 
30 
27 
30 
27 
24 
28 


inois.  .  .  . 

inois.  .  .  . 
Wisconsin 
llinois.  .  .  . 
Ilinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
ndiana .  .  . 
llinois.  .  .  . 
llinois  .  .  . 
Kentucky 
llinois  .  .  . 
ndiana  .  . 
llinois.  .  .  . 
Arkansas  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
ndiana.  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
llinois.  .  .  . 
Missouri .  . 

inois.  .  .  . 

inois.  .  .  . 

inois.  .  .  . 

inois.  .  .  . 

inois.  .  .  . 


inois.  .  . 

inois.  .  . 

England  . 

nois.  .  . 

Ohio.  .  .  . 

Michigan 

inois.  .  . 

inois.  .  . 
Japan. . . 

inois.  .  . 
Germany 

inois.  .  . 

inois.  .  . 

inois.  .  . 

inois.  .  . 

inois.  .  . 

inois.  .  . 
Kentucky 
llinois.  .  . 
ndia. 
llinois.  .  . 
ndiana .  . 
llinois.  .  . 


Api 
Api 
Api 
Api 
Ap, 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 
Api 


ril27 
ril27 
ril27 
ril27 
ril27 
ril27 
ril27 
ril  27 
ril27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 
ril  27 


May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 
May  14, 


1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976 
1976. 
1976. 
1976. 
1976. 
1976 
1976. 
1976. 
1976. 

1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 
1976. 


4865 
4866 
4867 
4868 
4869 
4870 
4871 
4872 
4873 
4874 
4875 
4876 
4877 
4878 
4879 
4880 
4881 
4882 
4883 
4884 
4885 
4886 
4887 
4888 
4889 
4890 
4891 
4892 
4893 
4894 
4895 
4896 
4897 
4898 
4899 
4900 
4901 
4902 
4903 
4904 
4905 
4906 
4907 
4908 
4909 
4910 
4911 
4912 
4913 
4914 
4915 
4916 
4917 
4918 
4919 

4920 
4921 
4922 
4923 
4924 
4925 
4926 
4927 
4928 
4929 
4930 
4931 
4932 
4933 
4934 
4935 
4936 
4937 
4938 
4939 
4940 
4941 
4942 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER-FIRST  CLASS -1976- (Continued) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


Hicks,  Ray  Eugene 

Higgins,  David  D 

Impastato,  Lawrence  .  .  . 

Isenberg,  Lennis  W 

Kennedy,  Harold 

Levanti,  William  L 

Long,  Dennis  Marvin  .  .  . 

Martin,  Lewis  B 

Martincic,  John  P 

McAnelly,  Bobby  G 

Meyer,  Kenneth  Wayne  . 

Miller,  David  K 

Miller,  William  H 

Parks,  William  R 

Price,  Charles  E 

Prior,  Charles  I 

Questelle,  Stephen 

Rash,  Marvin  Dale 

Rowe,  Bruce  G 

Scott,  William  A 

Shank,  Arthur  L 

Silkwood,  Allen  K 

Spensberger,  Paul  N.  .  .  . 

Stahlhut,  Ronald  W 

Stevens,  Edward  L.  .  .  . 
Stewart,  William  R.  .  .  . 

Stivers,  Charles 

Turner,  Ronald  E 

Walden,  Fred  Eugene.  .  . 

Wiggins,  Paul  L 

Williams,  Michael  L 

Arlt,  Herbert  Frank 

Arnett,  John 

Bell,  Kenneth  P 

Blair,  Don  A 

Blankenship,  Roger  E.  .  . 

Creamer,  Charles  L 

Davey,  Robert  M 

Feltmeyer,  Roy 

Goldman,  Steven  R 

Hatfield,  Gary  J 

Hawkins,  James  0 

Issler,  Charles  L 

Killman,  Laren  D 

Kinstler,  Donald  W 

Kosma,  Joe  E 

Ladd,  John  M 

Levo,  George  T 

Lewis,  Howard  Wayne.  . 

Liggett,  Ira  E 

Mumbower,  Gerald  R.  .  . 

O'Day,  Michael T 

Odle,  Jerry  R 

Petro,  John  E.,  Jr 

Pike,  Rocky  E 

Roberts,  Larry 

Sinha,  Arvind  K 

Slapak,  James  W 

Wagner,  Terry  L 

Willis,  John  C 

Young,  James  0 

Perry,  Bobby  Ray 

Adams,  David  Lee 

Adkins,  Timothy  L 

Alberts,  Gary  Lee 

Bethel,  William  G,  Jr.   .  . 

Bost,  John  W 

Bryce,  Mark  G 

Busby,  Charles  David .  .  . 

Cima,  JohnW 

Cobb,  LecilA 

Crooks,  Jack  N 

Curtis,  Samuel  D 

Davis,  Lloyd  Carlton.  .  .  . 

Dees,  Randy  Joe 

Dunn,  John  R 

Fitzpatrick,  Bill  E 


Mulkeytown  .  .  . 

Nason 

Taylorville 

Staunton 

Taylorville 

West  Frankfort  . 

Hillsboro 

Mulkeytown  .  .  . 
Taylor  Springs.  . 
Johnston  City  .  . 

Hillsboro 

Springfield  .... 

Benton 

Steeleville 

Gillespie 

Benton 

Harrisburg 

Eldorado 

Mt.  Vernon  .... 

Virden 

Mt.  Carmel  .... 

Valier 

Wilsonville  .... 

Marion 

Ina 

Benton 

Litchfield 

Atwood 

Litchfield 

Galatia 

Christopher.  .  .  . 

Belleville 

Coulterville  .... 
Mt.  Vernon  .... 

Ridgway 

Waterloo 

Eldorado 

Benton 

Sesser 

Mt.  Carmel  .... 

Belleville 

Galatia 

Christopher.  .  .  . 

Galatia 

Pinckneyville.  .  . 

DuQuoin 

Zeigler 

Keensburg  .... 
West  Frankfort  . 

Scheller 

West  Frankfort  . 

Benton 

West  Frankfort  . 

Sesser 

West  Frankfort  . 

Marion 

Indianapolis,  Ind. 
Christopher .... 

Benton 

Benton 

Royalton 

Providence,  Ky. . 

Marion 

West  Frankfort  . 

Taylorville 

Marion 

Farmersville.  .  .  . 

Irving 

Taylorville 

Kincaid 

Marissa 

Shelburn,  Ind.  .  . 

Virden 

Providence,  Ky. . 
Waltonville  .... 
Carrier  Mills.  .  .  . 
Benton 


Franklin  . 
Jefferson 
Christian. 
Macoupin 
Christian. 
Franklin  . 
Montgomery 
Franklin 
Montgomery 
Williamson . 
Montgomery 
Sangamon  . 
Franklin  .  .  . 
Randolph  .  . 
Macoupin.  . 
Franklin  .  .  . 

Saline 

Saline 

Jefferson  .  . 
Sangamon  . 
Wabash  .  .  . 
Franklin  .  .  . 
Macoupin.  . 
Williamson . 
Jefferson  .  . 
Franklin  .  .  . 
Montgomery 
Piatt. 
Montgomery 
Saline.  .  . 
Franklin  . 

St.  Clair  . 

Randolph 

Jefferson 

Gallatin. 

Monroe 

Saline.  . 

Franklin 

Franklin 

Wabash 

St.  Clair 

Saline.  . 

Franklin 

Saline.  . 

Perry  .  . 

Perry  .  . 

Franklin 

Wabash 

Franklin 

Jefferson 

Franklin 

Franklin 

Franklin 

Franklin 

Franklin 

Williamson 

Marion,  Ind 

Franklin  .  . 

Franklin  .  . 

Franklin  .  . 

Franklin  .  . 

Webster,  Ky. 

Williamson .  . 
Franklin  .  .  .  . 
Christian.  .  .  . 
Williamson  .  . 
Montgomery 
Montgomery 
Christian.  .  . 
Christian.  .  . 
St.  Clair  .  .  . 
Sullivan,  Ind 
Macoupin.  . 
Webster,  Ky 
Jefferson  .  . 

Saline 

Franklin  .  .  . 


26 
30 
29 
26 
43 
32 
30 
29 
25 
31 
40 
29 
27 
32 
29 
31 
23 
27 
26 
24 
59 
28 
29 
28 
46 
32 
30 
29 
26 
23 
30 

41 
42 
35 
38 
29 
40 
26 
38 
23 
25 
23 
26 
27 
28 
26 
39 
23 
29 
27 
28 
33 
33 
36 
26 
30 
32 
27 
29 
26 
36 
43 

27 
23 
31 
23 
32 
29 
49 
46 
32 
38 
28 
49 
23 
30 
48 


Illinois 

Illinois 

Illinois 

Illinois 

Missouri .... 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky  .  .  . 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri .... 
Kentucky  .  .  . 

Illinois 

Indiana 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri .... 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Wisconsin  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

India 

Illinois 

Illinois 

Arkansas  .  .  . 

Illinois 

Kentucky  .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Kansas 

Illinois 

Illinois 

Illinois 

Alabama.  .  .  . 

Indiana 

Missouri .... 
Kentucky  .  .  . 

Illinois 

Illinois 

Illinois 


May  14 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May  1 
May  1 
May  1 
May  1 
May  1 
May  1 
May  1 
May  1 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 

Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobe 
Octobei 
Octobe 


1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

26,1976 
26, 1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,  1976 
26,1976 
26, 1976 
26,1976 
26,1976 
26,  1976 
26,  1976 
26,  1976 


November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 
November  9, 


1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 


4943 
4944 
4945 
4946 
4947 
4948 
4949 
4950 
4951 
4952 
4953 
4954 
4955 
4956 
4957 
4958 
4959 
4960 
4961 
4962 
4963 
4964 
4965 
4966 
4967 
4968 
4969 
4970 
4971 
4972 
4973 

4974 
4975 
4976 
4977 
4978 
4979 
4980 
4981 
4982 
4983 
4984 
4985 
4986 
4987 
4988 
4989 
4990 
4991 
4992 
4993 
4994 
4995 
4996 
4997 
4998 
4999 
5000 
5001 
5002 
5003 
5004 

5005 
5006 
5007 
5008 
5009 
5010 
5011 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  MANAGER-FIRST  CLASS -1976- (Concluded) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 

certificate 


Followell,  Robert  L.  .  .  . 

Fox,  Robert  H 

Ghose,  Tusar  Kanti.  .  .  . 

Gobtop,  Ronald  E 

Graul,  Ralph  T 

Hale,  Ronald  J 

Haley,  Allen  L 

Hall,  BertisW 

Healy,  Gerald  Ivan  .... 

Hess,  Dennis  R 

Hilliard,  James  E 

Hood,  Harry  R 

Hughes,  Robert  F 

Hughes,  Terry 

Hyndman,  Dale  Lee,  Sr. 

Johnson,  Floyd  W 

Jones,  George  Darold  . 

Karnes,  Ralph  E 

Kratochvil,  Donald  R.  .  . 

Laird,  Gary  H 

Leckey,  Howard  L 

Lovett,  Elbert  0 

McKenzie,  Donald  B.  .  . 

McManus,  John  R 

McPherson,  Joe 

Main,  Victor  L 

Martin,  Paul  A 

May,  Bobby  Gene  .... 
Mesnard,  Robert  D.  .  .  . 

Miller,  Kenneth  E 

Miller,  Vernon 

Moreton,  Ivan 

Moore,  John  Robert.  .  . 

Moro,  Danny  L 

Moss,  Billy  L 

Murphy,  Brian  J 

Neunaber,  James  R..  .  . 

Owens,  Don 

Patton,  Raymond  Lee.  . 
Penrod,  Edward  W.  .  .  . 
Prather,  James  W.,  Jr.  . 

Rash,  James  D 

Ray,  Norman  D.,  Sr. .  .  . 
Reimer,  Albert  Ray.  .  .  . 

Rhine,  Charles  R 

Richardson,  Raymond  . 
Rogers,  Beecher,  Sr.  .  . 

Sam,  Carl 

Shook,  Dale  V 

Smith,  Terrence  D 

Spencer,  Dale 

Spicer,  Nelson  T 

Spicer,  Robert  L 

Spresser,  Roger 

Steiner,  Larry  D 

Stewart,  James  A 

Sullivan,  Donald  J 

Tipps,  Gary  R 

Travelstead,  Charles.  .  . 
Urban,  Joseph  John.  .  . 
Walker,  Dale  N 


Villa  Grove  .  .  . 
Coulterville  .  .  . 
Mt.  Carmel  .  .  . 

Sesser 

Carterville  .... 

Camargo 

Waltonville  .  .  . 

Raleigh 

Enfield 

Cambria 

Marion 

Coulterville  .  .  . 

Hillsboro 

West  Frankfort 
Villa  Grove  .  .  . 
Bunker  Hill  .  .  . 

Herrin 

Hillsboro 

Taylor  Springs. 

Litchfield 

Keensburg  .  .  . 

Camargo 

Pana 

Kincaid 

Benton 

New  Athens  .  . 
Mt.  Vernon  .  .  . 
West  Frankfort 

Coffeen 

Litchfield 

Mascoutah  .  .  . 
Mt.  Vernon  .  .  . 
Johnston  City  . 

Sparta 

Benton 

Mehlville,  Mo.  . 

Carlinville  .... 

Tovey  

Newman 

Eldorado 

Mulkeytown  .  . 
Villa  Grove  .  .  . 
West  Frankfort 
Villa  Grove  .  .  . 
Farmersville.  .  . 
Carlinville  .... 

Sesser 

Gillespie 

Marissa 

Coffeen 

DuQuoin 

Carlinville  .... 

Girard 

Taylorville  .... 

Sparta 

Oaktown 

Auburn 

Carlinville  .... 
Carlinville  .... 
Christopher.  .  . 
Carlinville  .... 


Douglas  .  . 
Randolph  . 
Wabash  .  . 
Franklin  .  . 
Williamson 
Douglas  .  . 
Jefferson  . 
Saline.  .  .  . 
White.  .  .  . 
Williamson 
Williamson 
Randolph  . 
Montgomery 
Williamson 
Douglas  .  . 
Macoupin. 
Williamson 
Montgomery 
Montgomery 
Montgomery 
Wabash  . 
Douglas  . 
Christian. 
Christian. 
Franklin  . 
St.  Clair  . 
Jefferson 
Franklin  . 
Montgomery 
Montgomery 
St.  Clair  .  . 
Jefferson  . 
Williamson 
Randolph  . 
Franklin  .  . 
St.  Louis, 

Mo 

Macoupin. 
Christian.  . 
Edgar .... 
Saline.  .  .  . 
Franklin  .  . 
Douglas  .  . 
Franklin  .  . 
Douglas  .  . 
Montgomery 
Macoupin.  . 
Franklin  .  .  . 
Macoupin.  . 
Washington 
Montgomery 
Perry  .  .  . 
Macoupin 
Macoupin 
Christian. 
Randolph 
Wabash  . 
Sangamon 
Macoupin 
Macoupin 
Franklin  . 
Macoupin 


48 
25 
36 
34 
29 
29 
29 
23 
24 
25 
25 
39 
27 
24 
27 
35 
23 
33 
36 
39 
23 
57 
25 
51 
47 
34 
34 
41 
42 
26 
32 
40 
28 
28 
41 

25 

26 

36 

50 

27 

27 

40 

28 

32 

31 

26 

52 

37 

33 

32 

29 

54 

39 

24 

29 

32 

35 

26' 

25 

24 

24 


llinois 

Ilinois 

ndia 

llinois 

llinois 

ndiana 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

Nebraska  .  .  . 

inois 

inois 

Ohio 

inois 

inois 

Pennsylvania 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

llinois 

England  .... 

llinois 

llinois 

llinois 


Missouri .... 

llinois 

llinois 

ndiana 

Kentucky .  .  . 

inois 

Kentucky  .  .  . 

llinois 

llinois 

llinois 

Wisconsin  .  . 
Kentucky  .  .  . 

inois 

Missouri .... 

inois 

Missouri .... 

llinois 

llinois 

llinois 

llinois 

ndiana 

llinois 

llinois 

llinois 

llinois 

Pennsylvania 


Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembei 
Novembe: 
Novembe 
Novembe 
Novembe 
Novembe 
Novembei 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembei 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 

Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 
Novembei 
Novembe 
Novembe 
Novembei 
Novembe 
Novembe 
Novembe 
Novembe 
Novembe 


1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 


5020 
5021 
5022 
5023 
5024 
5025 
5026 
5027 
5028 
5029 
5030 
5031 
5032 
5033 
5034 
5035 
5036 
5037 
5038 
5039 
5040 
5041 
5042 
5043 
5044 
5045 
5046 
5047 
5048 
5049 
5050 
5051 
5052 
5053 
5054 

5055 
5056 
5057 
5058 
5059 
5060 
5061 
5062 
5063 
5064 
5065 
5066 
5067 
5068 
5069 
5070 
5071 
5072 
5073 
5074 
5075 
5076 
5077 
5078 
5079 
5080 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINERS- 1976 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


Allen,  Arnold 

Arlt,  Herbert  Frank 

Arlt,  Robert  G 

Bartolotti,  Gary  P 

Baker,  Frederick  E 

Bell,  Kenneth  P 

Beltz,  Robert  E 

Benns,  Lyman  L,  Jr 

Bernhard,  Theodore 

Borders,  James  F 

Boswell,  Jesse  M 

Brown,  James  A 

Burton,  Jack  L 

Bowlin,  Charles  R 

Brewer,  John  Charles 

Campbell,  Larry  Dean 

Capogreco,  Orlando  V 

Castens,  Allen  W 

Cavinder,  Mark  D 

Chandler,  Dennis  L 

Chancy,  Gary  Paul 

Clark,  Richard 

Cobb,  Billie  Joe 

Collins,  Harry  Dean 

Conner,  Robert  Bryon,  Jr. 

Cutrell,  James  A 

Dale,  Bobby  R 

Dame,  Donald  H 

Dawson,  Larry  L 

Dill,  William  P 

Dintelman,  Dennis  M 

Dorton,  Dwight  D 

Droit,  Danny 

Drve,  Richard  A 

Duckworth,  Earnest  R 

Dudley,  Billy  K 

Duffee,  DanR 

Dunn,  Glen  E 

Eastwood,  Larry  Lee 

Fields,  Thomas  R 

Fletcher,  Ronnie 

Fowler,  Jack  E 

Franklin,  Wilbur,  Jr 

Furlow,  Bobby  W 

Furlow,  Roger  A 

Gibbs,  HueyD 

Gipson,  Bruce  A 

Gray,  Donald  J 

Green,  Harry  J 

Gulledge,  Daniel,  Jr 

Gunter,  Thomas  Harlin  .  .  .  . 

Gurley,  Glenn  H.,  Jr 

Gupta,  Mahendra  P 

Hale,  Terry  L 

Hampleman,  Ronald  D.  .  .  . 

Hand,  James  E 

Helmer,  Thomas  J 

Henshaw,  J.  B 

Hicks,  Ray  E 

Higgins,  David  D 

Honea,  Ronald  L 

Hood,  Jack 

Ing,  William  Gene 

Irvin,  Danny  Edward 

Jackson,  James  W 

Johnson,  Glenn 

Joiner,  Paul  W 

Jones,  Randy  Paul 

Keller,  Donald  E 

Kendall,  MaxW 

Kerley,  Steven  L 

Ladd,  John  M 

Lehman,  Robert  C 

Levanti,  William  L 

Litton,  GaleR 

Mabry,  Ronald  D 

McAnelly,  Bobby  G 

McAnelly,  Michael  G 

McDaniel,  Sammy  E 


Marissa 

Belleville 

Belleville 

Valier 

Benton 

Mt.  Vernon  .  .  . 

Marion 

Valier 

West  Frankfort 
Harrisburg .... 

Sesser 

Waltonville  .  .  . 

Benton 

Christopher.  .  . 

Benton 

Marissa 

Mulkeytown  .  . 

Freeburg 

Christopher.  .  . 

Tilden 

DuQuoin 

Logan  

Steeleville .... 
Carterville  .... 
Carrier  Mills.  .  . 
Shawneetown. 

Equality 

Sesser 

West  Frankfort 
Christopher.  .  . 
Coulterville  .  .  . 
Mt.  Vernon  .  .  . 
Thompsonville 
Carrier  Mills.  .  . 

Benton 

Eldorado 

Raleigh 

West  Frankfort 
West  Frankfort 
West  Frankfort 
Thompsonville 

Benton 

Tilden 

Christopher .  .  . 
Mulkeytown  .  . 
Harrisburg.  .  .  . 
West  Frankfort 
Carterville  .... 

Scheller 

Galatia 

West  Frankfort 

Stonefort 

Keensburg  .  .  . 
Waltonville  .  .  . 
Thompsonville 
West  Frankfort 

DuQuoin 

Harrisburg.  .  .  . 
Mulkeytown  .  . 

Nason 

Equality 

West  Frankfort 

Benton 

Benton 

Marissa 

Mascoutah 

Benton 

Creal  Springs.  . 
Pinckneyville .  . 
Harrisburg .... 
West  Frankfort 

Zeigler 

Carrier  Mills.  .  . 
West  Frankfort 

Marion 

Valier 

Johnston  City  . 

Freeburg 

Marissa 


St.  Clair  . 
St.  Clair  . 
St.  Clair  . 
Franklin  . 
Franklin  . 
Jefferson 
Williamso 
Franklin 
Franklin 
Saline.  . 
Franklin 
Jefferson 
Franklin 
Franklin 
Franklin 
St.  Clair 
Franklin 
St.  Clair 
Franklin 
Randolph 
Perry  .  . 
Franklin 
Randolph 
Williamson 
Saline.  . 
Gallatin. 
Gallatin. 
Franklin 
Franklin 
Franklin 
Randolph 
Jefferson 
Franklin  . 
Saline.  .  . 
Franklin  . 
Saline.  .  . 
Saline.  .  . 
Franklin  . 
Franklin  . 
Franklin  . 
Williamso 
Franklin  . 
Randolph 
Franklin  . 
Franklin  . 
Saline.  .  . 
Franklin  .  . 
Williamson 
Jefferson 
Saline.  .  . 
Franklin  . 
Saline.  .  . 
Wabash  . 
Jefferson 
Franklin  . 
Franklin  . 
Perry  .  .  . 
Saline.  .  . 
Franklin  . 
Jefferson 
Gallatin.  . 
Franklin  . 
Franklin  . 
Franklin  . 
St.  Clair  . 
St.  Clair  . 
Franklin  . 
Williamson 
Perry  .  . 
Saline. 
Franklin 
Franklin 
Saline.  . 
Franklin 
Williamson 
Franklin 
Williamson 
St.  Clair 
St.  Clair 


22 

41 

22 

25 

28 

34 

25 

29 

51 

25 

59 

44 

30 

24 

25 

23 

42 

22 

23 

34 

22 

28 

48 

39 

29 

38 

34 

24 

32 

26 

25 

27 

29 

36 

31 

24 

24 

33 

34 

30 

25 

29 

24 

36 

27 

40 

27 

37 

26 

29 

33 

48 

30 

27 

33 

46 

24 

33 

26 

30 

47 

28 

25 

29 

46 

32 

28 

24 

28 

32 

27 

39 

28 

32 

30 

32 

31 

28 

30 


Kentucky  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Missouri .  . 
Missouri .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
England  .  . 

Ohio 

Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 
Illinois.  .  .  . 

Illinois 

Illinois. 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Germany  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana .  .  .  . 

Illinois 

India 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Arkansas  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Virginia.  .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

New  York.  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 


April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26. 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 
April  26, 


1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976 

1976. 

1976. 

1976. . 

1976. . 

1976. . 

1976. 

1976. . 

1976. 

1976. 


6782 

6783 

6784 

6785 

6786 

6787 

6788 

6789 

6790 

6791 

6792 

6793 

6794 

6795 

6796 

6797 

6798 

6799 

6800 

6801 

6802 

6803 

6804 

6805 

6806 

6807 

6808 

6809 

6810 

6811 

6812 

6813 

6814 

6815 

6816 

6817 

6818 

6819 

6820 

6821 

6822 

6823 

6824 

6825 

6826 

6827 

6828 

6829 

6830 

6831 

6832 

6833 

6834 

6835 

6836 

6837 

6838 

6839 

6840 

6841 

6842 

6843 

6844 

6845 

6846 

6847 

6848 

6849 

6850 

6851 

6852 

6853 

6854 

6855 

6856 

6857 

6858 

6859 

6860 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINERS-1976-(Continued) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


McGuire,  Michael  E 

McLaren,  Michael  L.  .  . 
Mandrell,  Hubert  E. 

Martin,  Lewis  B 

Miller,  CarlJ 

Miller,  William  H 

Mohr,  John  E 

Moore,  Donald  E 

Norris,  Jackie  Lewis.  .  . 

Norris,  Robert  E 

Odle,  Jerry  R 

Overturf,  Jerry  L 

Owen,  Clifford  E 

Parks,  William  R 

Payne,  James  L 

Payne,  Ronald  W 

Payne,  Virgil  L 

Peebels,  Rex  G 

Peradotta,  Carl  P 

Perkins,  Denzil  D 

Pilbean,  Charles  W,  Jr.  . 

Potocki,  Roger 

Prior,  Charles  I.,  Jr 

Prudent,  Bill  A 

Quertermous,  Norman  .  . 

Questelle,  Stephen 

Ramsey,  Danny  Ray.  .  .  . 

Raney,  Stanley  L 

Rash,  Marvin  Dale 

Rausch,  Bryan  G 

Reichow,  Richard  J 

Richey,  Bill  L 

Risley,  Fred 

Roberts,  Carl  H 

Rowe,  Bruce  G 

Rozplochowski,  Dwight . 
Sanders,  Danny  Ray.  .  .  . 

Sanders,  Fredrick  R 

Segers,  James  E 

Snank,  Arthur  L 

Silkwood,  Allen  K 

Slapak,  James  W 

Smith,  Edward  L 

Smith,  James  W 

Smith,  Paul  D 

Smith,  William  A 

Snoddy,  Sherman  M. .  .  . 

Stahlhut,  Ronald  W 

Starrick,  Terry  E 

Stearns,  James  M 

Stevens,  Edward  L 

Stewart,  William  R 

Stine,  Robert  D 

Straub,  Maruel  I 

Thompson,  Richard  L.  .  . 

Tolbert,  Forrest 

Tnplett,  Jamie 

Underwood,  John  R.  .  .  . 
Verschueren,  Paul  W..  .  . 

Walker,  Jerry  Don 

Wiggins,  Paul  Latham  .  . 

Williams,  Michael  L 

Willsey,  Victor  J 

Woods,  George  A 

Woolard,  Gerald  H 

Smothers,  Jackie  D 

Wooldndge,  Marion  J. .  . 
Wright,  Carrol  D 

Anderson,  Gary  Lee  .  .  .  . 

Bandy,  Harry  Dean 

Bost,  John  Wayne 

Boyett,  Charles  R 

Broccardo,  Carl  R 

Burge,  Rex  L 

Burnett,  Richard  C 

Busby,  Charles  D 

Campbell,  Wesley  T.  .  .  . 
Clark,  Thomas  O 


Benton 

West  Frankfort 

Marion 

Mulkeytown  .  . 
Pinckneyville .  . 

Benton 

Benton 

Benton 

Hurst 

Benton 

West  Frankfort 

Buckner  

Carrier  Mills.  .  . 
Steeleville .... 

Freeburg 

Johnston  City  . 
Christopher.  .  . 
Harrisburg.  .  .  . 
Pinckneyville .  . 
Harrisburg .... 

Freeburg 

Royalton 

Benton 

Zeigler 

Creal  Springs.  . 
Harrisburg.  .  .  . 
West  Frankfort 
Coulterville  .  .  . 

Eldorado 

New  Athens  .  . 

Ewing 

Harrisburg.  .  .  . 
Coulterville  .  .  . 
Whittington.  .  . 
Mt.  Vernon  .  .  . 
Mt.  Vernon  .  .  . 

Herrin 

Benton 

Marion 

Mt.  Carmel  .  .  . 

Valier 

Christopher.  .  . 

Marissa 

Coulterville  .  .  . 
Johnston  City  . 
Coulterville  .  .  . 

Sparta 

Marion 

Marion 

Marion 

Ina 

Benton 

Oakdale 

Christopher.  .  . 

Galatia 

Pittsburg 

Galatia 

Benton 

West  Frankfort 
Christopher.  .  . 

Galatia 

Christopher.  .  . 

Eldorado 

Marion 

West  Frankfort 

Logan  

Scheller 

Pinckneyville .  . 

Carlinville  .... 

Bulpitt 

Farmersville.  .  . 
Carlinville  .... 

Kincaid 

Mt.  Olive 

Hillsboro 

Taylorville  .... 

Staunton 

Taylorville  .... 


Franklin 
Franklin 
Williamson 
Franklin 
Perry  .  . 
Franklin 
Franklin 
Franklin 
Williamson 
Franklin 
Franklin 
Franklin 
Williamson 
Randolph 
St.  Clair  . 
Williamson 
Franklin 
Saline.  . 
Perry  .  . 
Saline.  . 
St.  Clair 
Franklin 
Franklin 
Franklin 
Williamson 
Saline.  .  . 
Franklin  . 
Randolph 
Saline.  .  . 
St.  Clair  . 
Franklin  . 
Saline.  .  . 
Randolph 
Franklin  . 
Jefferson 
Jefferson 
Williamson 
Franklin  . 
Williamson 
Wabash  . 
Franklin  . 
Franklin  . 
St.  Clair  . 
Randolph 
Williamson 
Randolph 
Randolph 
Williamson 
Williamson 
Williamson 
Jefferson  . 
Franklin  .  . 
Washington 
Franklin  .  . 
Saline.  .  .  . 
Williamson 
Saline.  .  .  . 
Franklin  .  . 
Franklin  .  . 
Franklin  .  . 
Saline.  .  .  . 
Franklin  .  . 
Saline.  .  .  . 
Williamson 
Williamson 
Franklin  .  . 
Jefferson  . 
Perry  .... 


Macoupin. 

Christian.  . 

Montgomery 

Macoupin 

Christian. 

Macoupin 

Montgomery 

Christian. 

Macoupin 

Christian. 


26 
24 
36 
29 
42 
27 
26 
34 
33 
29 
33 
27 
42 
32 
26 
35 
29 
39 
44 
45 
'34 
33 
31 
25 
25 
23 
24 
23 
27 
28 
36 
28 
29 
32 
26 
30 
28 
33 
27 
59 
28 
26 
34 
47 
26 
31 
32 
28 
24 
31 
46 
32 
32 
26 
28 
43 
28 
23 
37 
24 
23 
30 
30 
26 
31 
42 
37 
36 

36 
28 
31 
29 
33 
26 
31 
48 
25 
23 


Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Wisconsin  .  . 

Illinois 

Illinois 

Illinois 

Kentucky  .  .  . 

Indiana 

Illinois 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana 

Indiana 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kansas 

Illinois 

Illinois 

Illinois 

California  .  .  . 

Illinois 

Illinois 

Illinois 


April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 
April  26 

May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 


, 1976. 
, 1976. 
, 1976. 
,1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
,1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
,1976. 
,1976. 
,1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
, 1976. 
,  1976 
, 1976. 
, 1976. 
,  1976 
, 1976. 
,1976. 
, 1976. 
, 1976. 
,  1976 
, 1976. 
,  1976 
, 1976. 
, 1976. 
, 1976. 
, 1976. 

1976. 

1976 

1976. 

1976 

1976. 

1976 

1976. 

1976. 

1976. 

1976 


6861 
6862 
6863 
6864 
6865 
6866 
6867 
6868 
6869 
6870 
6871 
6872 
6873 
6874 
6875 
6876 
6877 
6878 
6879 
6880 
6881 
6882 
6883 
6884 
6885 
6886 
6887 
6888 
6889 
6890 
6891 
6892 
6893 
6894 
6895 
6896 
6897 
6898 
6899 
6900 
6901 
6902 
6903 
6904 
6905 
6906 
6907 
6908 
6909 
6910 
6911 
6912 
6913 
6914 
6915 
6916 
6917 
6918 
6919 
6920 
6921 
6922 
6923 
6924 
6925 
6926 
6927 
6928 

6929 
6930 
6931 
6932 
6933 
6934 
6935 
6936 
6937 
6938 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINERS- 1976- (Continued) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 

certificate 


Curtis,  Samuel  D 

Davis,  Larry  Lee 

Dublo,  Ralph  E 

Dudley,  Leroy 

Edwards,  Leslie  L 

Frasier,  Dwight  A 

Garrett,  James  K 

Hart,  Ronald  L 

Hartfield,  Gary  J 

Haubold,  Roger  D 

Hay,  Kenneth  Dean  .  .  . 

Henning,  Phillip  B 

Houlihan,  Raymond  J.  . 

Hughes,  Robert  F 

Johnson,  Floyd  W 

Jones,  Larry  Lee 

Karnes,  Ralph  E 

Kratochvil,  Donald  R.  .  . 

Laird,  Gary  H 

Levo,  George  T 

Lloyd,  Cletus  Dale  .... 

Luttrell,  Bobby  A 

McCurley,  Carl  J.,  Jr.  .  . 
McKenzie,  Donald  B.  .  . 

McLean,  Daniel  L 

McManus,  John  R 

Mantell,  August  E 

Mara,  Charles  R 

Marx,  Charles  R 

Mihalek,  Paul  J 

Mitchelar,  William  C.  .  .  . 

Mesnard,  Robert  D 

Mohr,  Ricky  G 

Murphy,  Darrell  G 

Neunaber,  James  R 

Porter,  William  M 

Raney,  Tommie  R 

Reese,  Lynn  Edward  .  .  . 
Reinhardt,  Dale 

Richardson,  Raymond  .  . 

Robinson,  Bill 

Rowney,  Robert  L 

Sarti,  Carl  J 

Semanik,  Joseph  V 

Smith,  Lawrence  E 

Spresser,  Roger  P 

Tipps,  Gary  R 

Walker,  Dale  N 

Weitekamp,  William  .  .  . 

White,  William  J 

Witt,  Delmar 

Wyatt,  James  J 

Adams,  David  Lee 

Adkins,  Roger 

Aggarwal,  Tarsem  Lai  .  . 
Armes,  Richard  Gene.  .  . 

Arvai,  John,  Jr 

Ballard,  Freddie  L 

Bernardoni,  Larry 

Bethel,  William  G.,  Jr.  .  . 
Blankenship,  Kenneth  .  . 
Bond,  Ralph  Douglas  .  .  . 
Bowers,  Kenneth  Ray.  .  . 
Bowman,  John  Thomas . 

Brown,  Charles  D 

Buss,  Jerome 

Campo,  Richard  U 

Cobb,  Lecil  A 

Coburn,  Ken  A 

Conner,  Harvey  Lee  .  .  .  . 
Crawford,  Steven  M.  .  .  . 

Crooks,  Jack  N 

Cross,  Jerry  R 

Davison,  James  R 

Dawe,  John  Gregory  .     . 


Virden 

Irving 

Sesser 

Litchfield 

Edinburg 

Edinburg 

Newman 

Virden 

Belleville 

Carlinville 

Gillespie 

Taylorville 

Litchfield 

Hillsboro 

Bunker  Hill 

Coffeen 

Hillsboro 

Taylor  Springs.  . 

Litchfield 

Keensburg   .  .  .  . 

Marissa 

Taylorville 

Springfield  .  .  .  . 

Pana 

Carlinville 

Kincaid 

Taylorville 

Carlinville 

Girard 

Carlinville 

Staunton 

CoHeen 

Gillespie 

Keensburg   .... 

Carlinville 

Hillsboro 

Wilsonville  .... 

Carlinville 

Marissa 

Carlinville 

Girard 

Coulterville  .... 

Gillespie 

Auburn 

Taylorville 

Taylorville 

Carlinville 

Carlinville 

Farmersville.  .  .  . 

Hillsboro 

Taylor  Springs.  . 
Kincaid 

Marion 

Benton 

Mount  Carmel .  . 
Washington,  Ind. 
Mulkeytown  .  .  . 

Eldorado 

Sparta 

Marion 

Belleville 

Sesser 

West  Frankfort  . 
West  Frankfort  . 
Princeton,  Ind..  . 

Oakdale 

Belleville 

Marissa 

Princeton,  Ind..  . 

Ina 

Carterville 

Shelburn,  Ind.  .  . 

Marissa 

Sparta 

West  Frankfort  . 


Macoupin.  .  . 
Montgomery 
Franklin  .  .  .  . 
Montgomery 
Christian.  .  .  . 
Christian.  .  .  . 
Douglas 
Macoupin.  .  . 
St.  Clair 
Macoupin.  .  . 
Macoupin.  .  . 
Christian.  .  .  . 
Montgomery 
Montgomery 
Macoupin.  .  . 
Montgomery 
Montgomery 
Montgomery 
Montgomery 
Wabash  .  . 
St.  Clair  .  . 
Christian.  . 
Sangamon 
Christian.  . 
Macoupin. 
Christain.  . 
Christian.  . 
Macoupin. 
Macoupin. 
Macoupin. 
Macoupin. 
Montgomery 
Macoupin 
Wabash  . 
Macoupin 
Montgomery 
Macoupin.  . 
Macoupin.  . 
St.  Clair  .  .  . 

Macoupin.  . 
Macoupin.  . 
Randolph  .  . 
Macoupin.  . 
Sangamon  . 
Christian.  .  . 
Christian.  .  . 
Macoupin.  . 
Macoupin.  . 
Montgomery 
Montgomery 
Montgomery 
Christian.  .  .  . 

Williamson . 
Franklin  .  .  . 
Wabash  .  .  . 
Wabash,  Ind 
Franklin  .  .  . 

Saline 

Randolph  .  . 
Williamson . 
St.  Clair  .  .  . 
Franklin  .  .  . 
Franklin  .  .  . 
Franklin  .  .  . 
Gibson,  Ind. 
Washington 
St.  Clair  .  .  . 
St.  Clair  .  .  . 
Gibson,  Ind. 
Jefferson  .  . 
Williamson . 
Sullivan,  Ind. 
St.  Clair  .  . 
Randolph  .  . 
Franklin  .  .  . 


28 
28 
40 
51 
46 
29 
28 
29 
25 
31 
39 
29 
32 
27 
35 
33 
32 
35 
39 
22 
39 
45 
47 
24 
30 
50 
40 
25 
24 
23 
28 
41 
25 
30 
26 
25 
28 
26 
23 

26 
31 
23 
36 
52 
26 
23 
26 
23 
23 
38 
23 
24 

27 
24 
36 
46 
25 
40 
23 
23 
23 
45 
33 
23 
50 
33 
32 
32 
23 
40 
25 
38 
23 
31 
30 


Missouri .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Ohio 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Wisconsin  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Ohio 

Illinois 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Kentucky  .  .  . 
Illinois 

Illinois 

Kentucky  .  .  . 

India 

Indiana 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri 

Illinois 

Illinois 

Pennsylvania 
Kentucky  .  .  . 

Illinois 

Illinois 

Alabama.  .  .  . 

Indiana 

Illinois 

Illinois 

Indiana 

Illinois 

Illinois 

Illinois 


May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 

May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 
May  13, 

Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 
Oct.  25, 
Oct  25, 
Oct.  25, 


1976. 

1976. 

1976 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976. 

1976. 

1976 

1976. 

1976. 

1976. 

1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976 
1976  . 
1976  . 
1976  . 
1976 


6939 
6940 
6941 
6942 
6943 
6944 
6945 
6946 
6947 
6948 
6949 
6950 
6951 
6952 
6953 
6954 
6955 
6956 
6957 
6958 
6959 
6960 
6961 
6962 
6963 
6964 
6965 
6966 
6967 
6968 
6969 
6970 
6971 
6972 
6973 
6974 
6975 
6976 
6977 

6979 
6980 
6981 
6982 
6983 
6984 
6985 
6986 
6987 
6988 
6989 
6990 
6991 

6992 
6993 
6994 
6995 
6996 
6997 
6998 
6999 
7000 
7001 
7002 
7003 
7004 
7005 
7006 
7007 
7008 
7009 
7010 
7011 
7012 
7013 
7014 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINERS- 1976- (Continued) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


Dawson,  Steven  G.  .  . 
Dees,  Randy  Joe  .  .  .  . 
Dintelman,  Melvin 

Dunn,  John  R 

Fenolio,  Thomas  J 

Fitzpatrick,  Bill  E 

Flahardy,  Gary  Lee.  .  .  . 
Flowers,  Dennis  M.  .  .  . 

Fox,  Robert  H 

Ghose,  Tusar  Kanti.  .  .  . 

Gobtop,  Ronald  E 

Grainger,  Dennis  J.  .  .  . 

Grant,  Robert 

Graul,  Ralph  T 

Griffith,  John  C 

Grimes,  Louis  A.,  Jr..  .  . 

Gwaltney,  Terry  L 

Haley,  Allen  L 

Hall,  BertisW 

Hammersley,  Eddie  L.  . 

Hazen,  Eugene  P 

Healy,  Gerald  Ivan 

Hess,  Dennis  Ray 

Hess,  James  R 

Hillard,  James  E 

Holmes,  Charles  E 

Hood,  Harry  Russell .  .  . 

Hoole,  Robert  L 

Horton,  Eddie  L 

Horton,  Roger 

Huff,  Noble  Michael.  .  . 
Hughes,  Terrence  .  .  .  . 

Huie,  Bradley 

Hull,  Howard  Dwight  .  . 

Hutson,  Herbert  E 

Johnson,  David  L 

Johnson,  Keith  A 

Juen,  Mark  W 

Kays,  Mark  E 

Killman,  Danny  Ray  .  .  . 
Kondritz,  Richard  D. .  .  . 
Krieg,  Dale  Franklin  .  .  . 
Lacy,  Johnnie  Leroy.  .  . 

Leckey,  Howard  L 

Lindsay,  Robert  B 

Little,  David  L 

Livermore,  Marvin  E.  .  . 

Lucas,  Fred  R.,  Jr 

Lukancic,  Paul  E 

McDonald,  Michael  J.  . 
McLin,  Stanley  Wayne . 

McPherson,  Joe 

Main,  Victor  L 

Malone,  Wayne 

Malott,  Eugene  R 

Martin,  Paul  A 

May,  Bobby  Gene 

Merideth,  Elroy  G 

Meyer,  Stephen  L 

Miller,  Charles  W 

Moreton,  Ivan 

Mora,  Danny  L 

Moss,  Billy  L 

Murphy,  Brian  J 

Owens,  Richard  A 

Penrod,  Edward  W.  .  .  , 
Peterson,  Bernard  N.  .  . 
Pinkston,  Donald  E.  .  .  , 
Poenitske,  Gerald  L. .  .  . 

Popetz,  Donald  C 

Prather,  James  W.,  Jr.  . 
Ramsay,  William  R.  .  .  . 
Ray,  Norman  Dale,  Sr.  . 

Rheinecker,  Billy 

Riddle,  Harry,  Jr 

Risley,  James  H 

Roberts,  William  K .  .  .  . 
Rogers,  Beecher,  Sr.   .  . 


Benton 

Waltonville  .  .  . 
Coulterville  .  .  . 
Carrier  Mills.  .  . 

Sparta 

Benton 

Shawneetown. 
Mulkeytown  .  . 
Coulterville  .  .  . 
Mt.  Carmel  .  .  . 

Sesser 

Belleville 

Norris  City.  .  .  . 
Carterville  .... 
West  Frankfort 
West  Frankfort 

Eldorado 

Waltonville  .  .  . 

Raleigh 

Eldorado 

Rosedale,  Ind.  . 

Enfield 

Cambria 

Mascoutah  .  .  . 

Marion 

Harrisburg.  .  .  . 
Coulterville  .  .  . 
West  Frankfort 
Mt.  Carmel  .  .  . 
Harrisburg.  .  .  . 

Carmi 

West  Frankfort 

Tilden 

Raleigh 

Sesser 

Freemanspur .  . 

Marissa 

Belleville 

Benton 

Marion 

Benton 

Francisco,  Ind.. 
Pinckneyville.  . 
Keensburg  .  .  . 

Benton 

Marissa 

Francisco,  Ind.. 

O'Fallon 

Harrisburg .... 

Pittsburg 

Bicknell,  Ind.  .  . 

Benton 

New  Athens  .  . 

Ina 

Coulterville  .  .  . 
Mt.  Vernon  .  .  . 
West  Frankfort 

Sparta 

Freeburg 

West  Frankfort 
Mount  Vernon. 

Sparta 

Benton 

Mehlville,  Mo.  . 
Christopher 

Eldorado 

Mt.  Carmel 

Patoka,  Ind 

Walsh 

Harrisburg 

Mulkeytown  .  .  . 
West  Frankfort  . 
West  Frankfort  . 

DuQuoin 

West  Frankfort  . 
Coulterville  .  .  .  . 
West  Frankfort  . 
Sesser 


Franklin  . 
Jefferson 
Randolph 
Saline.  .  . 
Randolph 
Franklin  . 
Gallatin.  . 
Franklin  . 
Randolph 
Wabash  . 

Franklin  . 
St.  Clair  . 
White.  .  . 
Williamson 
Franklin  . 
Franklin  . 
Saline.  .  . 
Jefferson 
Saline.  .  . 
Saline.  .  . 
Vigo,  Ind. 
White.  .  . 
Williamson 
St.  Clair 
Williamson 
Saline.  .  . 
Randolph 
Franklin  . 
Wabash  . 
Saline.  .  . 
Wabash  . 
Williamson 
Randolph 
Saline.  .  . 

Franklin  . 
Franklin  . 
St.  Clair  . 
St.  Clair  . 
Franklin  . 
Williamson 
Franklin 
Gibson,  Ind 
Perry  .  . 
Wabash 
Franklin 
St.  Clair 
Gibson,  Ind 
St.  Clair 
Saline.  . 
Williamson 
Knox,  Ind 
Franklin  . 
St.  Clair  . 
Jefferson 
Randolph 
Jefferson 
Franklin  . 
Randolph 
St.  Clair  . 
Franklin  . 
Jefferson 
Randolph 
Franklin  . 
St.  Louis,  M 
Franklin 
Saline.  . 
Wabash 
Gibson,  Ind 
Randolph 
Saline  .  . 
Franklin  . 
Franklin  . 
Franklin  . 
Perry  .  .  . 
Franklin  . 
Washingto 
Franklin 
Franklin 


22 

23 
45 
30 
29 
47 
24 
26 
25 
36 

34 
26 
28 
29 
27 
29 
29 
29 
22 
45 
52 
24 
25 
23 
25 
38 
39 
48 
45 
31 
26 
24 
28 
41 

35 
24 
25 
25 
26 
24 
41 
25 
28 
23 
24 
42 
30 
22 
39 
28 
55 
47 
34 
36 
38 
34 
41 
33 
24 
30 
40 
28 
41 
25 
27 
27 
28 
25 
26 
24 
27 
29 
28 
26 
23 
31 
22 
52 


Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

India 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri .... 

Illinois 

Illinois 

Illinois 

Indiana 

Illinois 

Pennsylvania 

Illinois 

Illinois 

Indiana 

Illinois 

Illinois 

Wisconsin  .  . 

Indiana 

Illinois 

Illinois 

Kentucky  .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri .... 

Illinois 

England  .... 

Illinois 

Illinois 

Missouri .... 

Illinois 

Kentucky  .  .  . 
Pennsylvania 

Indiana 

Illinois 

Massachusetts 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky  .  .  . 


Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 

Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 

Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 


1976 
1976 
1976 
1976 
1976 
1976 
1976  . 
1976  . 
1976  . 
1976  . 

1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976. 
1976  . 
1976 
1976  . 
1976  . 
1976. 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976. 
1976  . 
1976  . 
1976  . 
1976  . 

1976. 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976. 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976. 
1976  . 
1976  . 
1976 
1976  . 
1976 
1976  . 
1976  . 


7015 
7016 
7017 
7018 
7019 
7020 
7021 
7022 
7023 
7024 

7026 
7027 
7028 
7029 
7030 
7031 
7032 
7033 
7034 
7035 
7036 
7037 
7038 
7039 
7040 
7041 
7042 
7043 
7044 
7045 
7046 
7047 
7048 
7049 

7051 
7052 
7053 
7054 
7055 
7056 
7057 
7058 
7059 
7060 
7061 
7062 
7063 
7064 
7065 
7066 
7067 
7068 
7069 
7070 
7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 
7079 
7080 
7081 
7082 
7083 
7084 
7085 
7086 
7087 
7088 
7089 
7090 
7091 
7092 
7093 
7094 


Ill 


STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
MINE  EXAMINERS- 1976- (Concluded) 


Name 


Post  Office 


County 


Age 


Birthplace 


Date  of 
examination 


No.  of 
certificate 


Russell,  Troy  E 

Ryder,  Herbert  A.,  Jr. .  . 
Sandheinrich,  Roger  L . 

Seddon,  Ted  R 

Shook,  Dale  V 

Sims,  Harold  W 

Sine,  Charles  H 

Sizemore,  Lyle  E 

Smith,  John 

Sommer,  Martin  F 

Spencer,  Dale 

Spurlock,  Charles 

Stanley,  Gary  Eugene.  . 
Steinberger,  Sylvester  .  . 

Steiner,  Larry  D 

Stewart,  James  A 

Stellings,  Robert  R 

Storey,  James  R 

Taskoski,  Ronald 

Thomas,  Dennis  Ray  .  .  . 
Toms,  Larry  Lamont.  .  .  . 

Torisky,  Stephen 

Toth,  William  M 

Turner,  Charles  A 

Urban,  Joseph  John.  .  .  . 

Wagner,  Charles  B 

Walker,  Donald  L 

Walker,  Ricky 

Walley,  JohnT 

White,  Danny  M 

Wilkerson,  Don  C 

Wolfe,  Edward  L 

Woody,  Carlos  Dean  .  .  . 
Blair,  CulanV 

Newkirk,  Steven  R 

Krone,  Paul  Gene 

Adkins,  Timothy  L 

Atterberry,  Stephen 

Barger,  William  D 

Bedwell,  Russell  0 

Bryant,  James  A 

Buck,  Wayne  Michael  .  . 

Davis,  Robert  C 

Dodd,  Lee  Walter 

Downs,  Michael  Gordon. 
Durbin,  Roy  Thomas  .  .  . 

Elmore,  Harold  D 

Fraelle,  L.  William 

Fullerton,  George  E 

Geppert,  Larry 

Gosnell,  Clifford  R 

Hoskins,  Robert  D 

Huddleston,  Robert  L.  .  . 

Issler,  Charles  E 

Johnson,  Chris  B 

Jones,  George  D 

Kanger,  John  Michael  .. 

Kelly,  Daniel  Lynn 

Kelly,  Thomas  S 

Kollins,  JohnM 

Leitschuh,  George  J.  .  .  . 

Long,  Ted  L 

McGolden,  Michael  L.  .  . 
Mann,  Michael  Lynn  .  .  . 

Mariage,  James  H 

Monroe,  Abraham 

Neathery,  Kevin  M 

Pike,  Michael  E 

Price,  James  M 

Settle,  Russell  L 

Shellhammer,  Louis  D. .  . 
Sisk,  Wayne  Edward  .  .  . 

Smart,  Michael  D 

Spickard,  William  P 

Taylor,  James  W 

Thomas,  Robert  F 

Thomas,  William,  Jr.  .  .  . 

Weston,  Charles  F 

Wharton,  Larry  E 

White,  MelvinG 

Williams,  Clifford  R 


Johnston  City  . 

Eldorado 

Red  Bud 

Mt.  Carmel  .  .  . 

Marissa 

Zeigler 

Johnston  City  . 

DuQuoin 

West  Frankfort 

Baldwin 

DuQuoin 

Eldorado 

Cambria 

West  Frankfort 

Sparta 

Oaktown,  Ind.  . 
Princeton,  Ind.. 
Whittington.  .  . 
Pinckneyville.  . 

Belleville 

Benton 

Evansville  .... 
West  Frankfort 
Mulkeytown  .  . 
Christopher .  .  . 

DuQuoin 

Christopher.  .  . 
Shawneetown. 
West  Frankfort 

Freeburg 

Benton 

West  Frankfort 
West  Frankfort 
Eldorado 


Mt.  Carmel 
Tamaroa  .  . 


West  Frankfort 

Hillsboro 

Litchfield 

Shelburn 

Westville 

Carlinville  .... 

Irving 

Auburn 

Springfield  .  .  . 
Taylorville .... 

Virden 

Gillespie 

Nokomis 

New  Athens  .  . 

Tuscola 

Champaign  .  .  . 
Bunker  Hill  .  .  . 
Mulkeytown  .  . 

Oakland 

Herrin 

Georgetown  .  . 

Tuscola 

Tuscola 

Waverly 

Staunton 

Raymond  .... 

Carlinville 

Taylorville 

Indianola 

Sparta 

Coffeen 

Brighton 

Gillespie 

Irving 

Taylorville 

Springfield 
Villa  Grove  .  .  .  . 

Danville 

Carlisle,  Ind.   .  .  . 

Catlin 

Shelburn,  Ind.  .  . 

Hillsboro 

Newman 

Taylorville 

Gillespie 


Williamson . 

Saline 

Randolph  .  . 
Wabash 
Washington  . 
Franklin 
Williamson .  . 

Perry 

Franklin  .  .  .  . 
Randolph  .  .  . 

Perry 

Saline 

Williamson  .  . 
Franklin  .  .  .  . 
Randolph  .  .  . 
Wabash  .  .  .  . 
Gibson,  Ind.  . 
Franklin 

Perry 

St.  Clair 
Franklin  .  .  .  . 
Randolph  .  .  . 
Franklin 
Franklin  .  .  .  . 
Franklin  .  .  .  . 

Perry 

Franklin  .  .  .  . 

Gallatin 

Franklin 
St.  Clair 
Franklin  .  .  .  . 
Franklin  .  .  .  . 
Franklin  .  .  .  . 
Saline 

Wabash 
Perry 


Franklin  .... 
Montgomery 
Montgomery 
Sullivan  .... 
Vermilion  .  .  . 
Macoupin.  .  . 
Montgomery 
Sangamon  .  . 
Sangamon  .  . 
Christian.  .  .  . 
Macoupin.  .  . 
Macoupin.  .  . 
Montgomery 
St.  Clair  .... 
Douglas  .... 
Champaign.  . 
Macoupin.  .  . 
Franklin  .... 

Coles 

Williamson .  . 
Vermilion  .  .  . 
Douglas  .... 
Douglas  .... 
Morgan  .... 
Macoupin.  .  . 
Montgomery 
Macoupin.  .  . 
Christian.  .  .  . 
Vermilion  .  .  . 
Randolph  .  .  . 
Montgomery 
Macoupin.  .  . 
Macoupin.  .  . 
Montgomery 
Christian  .  .  . 
Sangamon  .  . 
Douglas  .... 
Vermilion  .  .  . 
Sullivan,  Ind.. 
Vermilion  .  .  . 
Sullivan,  Ind.. 
Montgomery 
Douglas  .... 
Christian.  .  .  . 
Macoupin.  .  . 


28 
24 
23 
32 
33 
61 
35 
38 
25 
54 
29 
54 
28 
42 
29 
32 
47 
24 
27 
29 
23 
29 
32 
47 
24 
37 
48 
25 
40 
29 
48 
54 
34 
23 

22 
27 

23 

27 

39 

55 

26 

26 

32 

31 

26 

31 

24 

44 

55 

28 

24 

29 

23 

44 

24 

23 

28 

29 

25 

37 

28 

26 

24 

27 

39 

31 

25 

28 

27 

25 

28 

25 

25 

51 

52 

46 

29 

49 

30 

44 

55 


Illinois 

Missouri .  .  . 

Illinois 

Illinois 

Missouri .  .  . 
Arkansas  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Missouri .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana .... 
Indiana .... 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Georgia  .  .  . 

Illinois 

Illinois 

Illinois 

Kentucky  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Indiana .... 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

New  Mexico 

Illinois 

Illinois 

Illinois 

Kentucky  .  .  . 

Ohio 

Mississippi .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Maryland  .  .  . 

Illinois 

Illinois 

Mississippi .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Kentucky  .  .  . 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 

Illinois 


Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 
Oct.  25, 


1976  . 
1976 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 
1976  . 


Oct.  25,  1976 
Oct.  25,  1976  . 

Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976. 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 
Nov.  8,  1976.  . 


7095 
7096 
7097 
7098 
7099 
7100 
7101 
7102 
7103 
7104 
7105 
7106 
7107 
7108 
7109 
7110 
7111 
7112 
7113 
7114 
7115 
7116 
7117 
7118 
7119 
7120 
7121 
7122 
7123 
7124 
7125 
7126 
7127 
7128 

7130 
7131 

7132 

7133 

7134 

7135 

7136 

7137 

7138 

7139 

7140 

7141 

7142 

7143 

7144 

7145 

7146 

7147 

7148 

7149 

7150 

7151 

7152 

7153 

7154 

7155 

7156 

7157 

7158 

7159 

7160 

7161 

7162 

7163 

7164 

7165 

7166 

7167 

7168 

7169 

7170 

7171 

7172 

7173 

7174 

7175 

7176 
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STATE  MINING  BOARD  CERTIFICATES  ISSUED  FOR 
ELECTRIC  HOISTING  ENGINEER- 1976 


Date  of 

No.  of 

Name 

Post  Office 

County 

Age 

Birthplace 

examination 

certificate 

Barnett,  Ralph  Lynn 

Harrisburg 

Saline 

33 

Illinois 

April  27,  1976.  .  . 

1648 

West  Frankfort  .... 

Franklin  .  .  . 
Williamson . 

40 
37 

Illinois 

Illinois 

April  27,  1976.  .  . 
April  27,  1976  .  . 

1649 

Blaylock,  Roger  0 

Broady,  Leander  J.  II 

1650 

McLeansboro 

Hamilton  .  . 

27 

Indiana 

April  27,  1976.  .  . 

1651 

Bonnie 

West  Frankfort  .... 

Jefferson  .  . 
Franklin  .  .  . 

28 
46 

Illinois 

Illinois 

April  27,  1976.  .  . 
April  27,  1976.  .  . 

1652 

Caraway,  Billie  D 

1653 

Dilliner,  Milton  Leon 

Sesser 

Franklin  .  .  . 

24 

Illinois 

April  27,  1976.  .  . 

1654 

Duffee,  G.  B 

Galatia 

Saline 

52 

Illinois 

April  27,  1976.  .  . 

1655 

Durst,  Herman  J 

Beckemeyer 

Clinton  .... 

43 

W.  Virginia  .  . 

April  27,  1976.  .  . 

1656 

Elder,  Ben 

McLeansboro 

Hamilton  .  . 

64 

Kentucky  .  .  . 

April  27,  1976.  .  . 

1657 

Gimber,  Leo,  Jr 

Coulterville 

Randolph  .  . 

45 

Illinois 

April  27,  1976.  .  . 

1658 

Gordon,  James  R 

Benton 

Franklin  .  .  . 

48 

Illinois 

April  27,  1976.  .  . 

1659 

Gossett,  Gordon  Dale 

Mulkeytown 

Franklin  .  .  . 

35 

Illinois 

April  27,  1976.  .  . 

1660 

Griffin,  Michael  Joe 

Royalton 

Franklin  .  .  . 

31 

Illinois 

April  27,  1976.  .  . 

1661 

Hall  BertisW 

Saline 

22 

Illinois 

April  27,  1976.  .  . 

1662 

Hargis,  John  F 

Christopher 

Franklin  .  .  . 

37 

Illinois 

April  27,  1976.  .  . 

1663 

Hitt,  Steven  K 

Tamaroa 

Perry 

21 

Illinois 

April  27,  1976.  .  . 

1664 

Hodge,  Darrel 

Marion 

Williamson . 

25 

Illinois 

April  27,  1976.  .  . 

1665 

Harrisburg 

Belleville 

Saline 

St.  Clair  .  .  . 

38 
33 

Illinois 

Illinois 

April  27,  1976.  .  . 
April  27,  1976.  .  . 

1666 

Holthaus,  Edwin  L 

1667 

Kinley,  Edward,  Jr 

Lane,  John  H 

Herrin 

Williamson . 

45 

Illinois 

April  27,  1976.  .  . 

1668 

Harrisburg 

Saline 

47 

Illinois 

April  27,  1976.  .  . 

1669 

Albers 

West  Frankfort  .... 

Clinton .... 
Franklin  .  .  . 

45 
61 

W.  Virginia  .  . 
Scotland.  .  .  . 

April  27,  1976.  .  . 
April  27,  1976.  .  . 

1670 

Ramsay,  Isaac 

1671 

Rude,  Richard  Ernest 

Harrisburg 

Saline 

25 

Illinois 

April  27,  1976 

1672 

Jefferson  .  . 

47 

Illinois 

April 27, 1976.  .  . 

1673 

Spain,  Leroy 

Thompsonville  .... 

Franklin  .  .  . 

37 

Illinois 

April  27,  1976.  .  . 

1674 

Smith,  Kenneth  D 

West  Frankfort  .... 

Franklin  .  .  . 

37 

Illinois 

April  27,  1976.  .  . 

1675 

Vaughn,  Jerry  Lee 

Granite  City 

Madison.  .  . 

40 

Illinois 

April  27,  1976.  .  . 

1676 

Winters,  Terry  Lee 

Achenbach,  AlanT 

Williamson . 

31 

Illinois 

April  27,  1976.  .  . 

1677 

Taylorville 

Christian.  .  . 

25 

Illinois 

May  14,  1976.  .  . 

1678 

Ethridge,  Loren  D 

Pawnee 

Christian.  .  . 

56 

Illinos 

May  14,  1976.  .  . 

1679 

Litchfield 

Montgomery 

37 

Illinois 

May  14,  1976.  .  . 

1680 

Belleville 

St.  Clair  .... 

41 
26 

Illinois 

Illinois 

Oct.  26,  1976  .  .  . 
Oct.  26, 1976  .  .  . 

1681 

Baker,  David  Michael 

Christopher 

Franklin  .  .  . 

1682 

Basinger,  Donald  R 

Eldorado 

Saline 

23 

Illinois 

Oct.  26,  1976.  .  . 

1683 

Bennett,  Wendell  D 

Mt.  Carmel 

Wabash  .  .  . 

41 

Illinois 

Oct.  26,  1976  ..  . 

1684 

Blaylock,  Robert  J 

Benton 

Franklin  .  .  . 

23 

Missouri .... 

Oct.  26,  1976.  .  . 

1685 

Rosiclare 

Hardin  .... 

25 

Illinois 

Oct.  26,  1976.  .  . 

1686 

Dial,  Bruce  E 

McLeansboro 

Hamilton  .  . 

25 

Illinois 

Oct.  26, 1976.  .  . 

1687 

Dolence,  Thomas 

Mt.  Vernon 

Jefferson  .  . 

29 

Pennsylvania 

Oct.  26,  1976.  .  . 

1688 

Duffee,  DanR 

Raleigh 

Saline 

24 

Illinois 

Oct.  26,  1976  .  .  . 

1689 

Eliston,  James  E 

Mt.  Vernon 

Jefferson  .  . 

49 

Illinois 

Oct.  26, 1976.  .  . 

1690 

Fleener,  John  K 

Bluford  

Jefferson  .  . 

26 

Illinois 

Oct.  26,  1976  .  .  . 

1691 

Gray,  James  F 

Harbison,  James 

Benton 

Franklin    .  . 

59 

Illinois 

Oct.  26, 1976  .  .  . 

1692 

Thompsonville  .... 

Franklin    .  . 

49 

Missouri .... 

Oct.  26,  1976  .  .  . 

1693 

Hibbits,  James  M 

Mt.  Vernon 

Jefferson  .  . 

33 

Ohio 

Oct.  26,  1976  .  .  . 

1694 

Mt.  Vernon 

West  Frankfort  .... 

Jefferson  .  . 
Franklin  .  .  . 

32 
46 

Illinois 

Illinois 

Oct.  26,  1976  .  .  . 
Oct.  26,  1976  .  .  . 

1695 

Leftus,  Ray 

1696 

Mullins,  William  D 

Benton 

Franklin  .  .  . 

23 

Kentucky  .  .  . 

Oct.  26,  1976.  .  . 

1697 

Benton 

Ashley 

Franklin  .  .  . 
Washington 

29 

33 

Kansas 

Virginia 

Oct.  26,  1976  ..  . 
Oct.  26,  1976  ..  . 

1698 

Arnaud,  Carl 

1699 

Peradotta,  Carl  P 

Pinckneyville 

Perry 

44 

Illinois 

Oct.  26,  1976  ..  . 

1700 

Prather,  Larry  Eugene 

Harrisburg 

Saline 

21 

Illinois 

Oct.  26,  1976  .  .  . 

1701 

Price,  Randall  D 

McLeansboro 

West  Frankfort  .... 

Hamilton  .  . 
Franklin  .  .  . 

23 

46 

Illinois 

Illinois 

Oct.  26,  1976  .  .  . 
Oct.  26,  1976  .  .  . 

1702 

Rich,  Burrell 

1703 

Siebert,  Michael  E 

Mt.  Vernon 

Jefferson  .  . 

21 

Indiana 

Oct.  26,  1976  .  .  . 

1704 

Teal,  James  L 

Galatia 

Saline 

34 

Illinois 

Oct.  26,  1976  .  .  . 

1705 

Terry,  Johnnie  James 

Sesser 

Franklin  .  .  . 

21 

Illinois 

Oct.  26, 1976.  .  . 

1706 

Thomas,  Harry  H 

Wagar,  Timothy  L 

Franklin  .  .  . 
Jefferson  .  . 

40 
24 

Illinois 

Michigan  .  .  . 

Oct.  26,  1976.  .  . 
Oct.  26,  1976  .  .  . 

1707 

Mt.  Vernon 

1708 

Wilkerson,  Michael  A 

Mt.  Vernon 

Jefferson  .  . 

21 

Illinois 

Oct.  26,  1976.  .  . 

1709 

Williams,  Danny  R 

Johnston  City 

Williamson  . 

40 

Illinois 

Oct.  26,  1976  .  .  . 

1710 

Yarber,  Joe 

Mt.  Vernon 

Jefferson  .  . 

32 

Tennessee  .  . 

Oct.  26,  1976  .  .  . 

1711 

Meyers,  Charles  H 

33 

Arkansas  .  .  . 

Oct.  26,  1976  .  . 

1712 

Carlinville 

Princeton 

Princeton 

Macoupin.  . 
Gibson  .... 
Gibson  .... 

30 
31 
36 

Illinois 

Indiana 

Indiana 

Nov.  9,  1976.     .  . 
Nov.  9,  1976.  .  .  . 
Nov.  9,  1976 

1713 

1714 

Hyneman,  Thomas  L 

1715 

Lane,  Larry 

Virden 

Macoupin.  . 

21 

Illinois 

Nov  9,  1976.  .  .  . 

1716 

O'Bryan,  Joseph  R 

Taylorville 

Christian.  .  . 

46 

Illinois 

Nov.  9,  1976.  .  .  . 

1717 

Phillips,  Thomas  L 

Springfield 

Sangamon  . 

23 

Illinois 

Nov.  9,  1976.  .  .  . 

1718 
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STATE  MINING  EOARD  CERTIFICATES  ISSUED  FOR 
STATE  METAL  MINE  INSPECTOR- 1976 


Name 

Post  Office 

County 

Age 

Birthplace 

Date  of 
examination 

No.  of 
certificate 

Belt,  John  L 

Golconda    

Hardin 

52 

Illinois 

April  27,  1976 

22 

114 


Explosive  Division 


115 


GENERAL  DESCRIPTION 

EXPLOSIVES  DIVISION 

DEPARTMENT  OF  MINES  &  MINERALS 

The  Department,  in  July  1971,  established  the  Explosives 
Division  as  a  result  of  the  State  Legislature  passing  Senate  Bill  No. 
44,  known  as  the  Explosives  Licensing  Act.  Such  Act  supple- 
mented an  Act  which  had  been  administered  by  the  Department 
since  July  12,  1939  dealing  with  the  manufacture,  possession, 
storage,  transportation,  use,  sale  and  gift  of  explosives.  Headquar- 
ters for  this  section  was  established  at  the  Mine  Rescue  Station 
and  Analytical  Laboratory  Building  located  at  503  East  Main 
Street,  Benton,  Illinois. 

Licensing  provisions  of  the  original  explosives  act  dealt  with 
explosive  storage  magazines.  Provisions  of  the  1971  act  dealt  with 
licensing  of  individuals  who  wish  to  use  or  possess  explosives.  The 
statutes  call  for  applicant  interview,  examination,  etc.  There  were 
938-1976  Certificates  issued  for  explosives  storage  and  459 
explosive  licenses  (112  new  and  347  renewals)  issued  to  individ- 
uals in  1976. 

Three  explosive  inspectors  and  an  explosive  inspector-supervisor 
constitute  the  Division  field  personnel.  In  addition  to  those 
inspections  performed  in  conjunction  with  the  licensing  procedure 
described  above  inspections  are  made  at  the  following  places  to 
insure  compliance  with  the  law;  all  explosive  dealers  and  A  N  F  O 
manufacturing  plants.  Investigations  are  also  performed  in  connec- 
tion with  complaints  against  explosive  users.  Investigations  include 
advising  both  the  complainant  and  the  accused  of  the  findings  and 
making  suggestive  recommendations  for  appeasement  or  further 
pursuit  of  the  matter. 

During  1976  the  explosives  safety  training  class,  offered  as  a 
separate  class  in  1975,  was  combined  with  the  Department  Safety 
Training  Program  which  is  offered  to  coal  miners  as  preparatory 
training  for  state  certification.  Some  greater  emphasis  on  explo- 
sives safety  and  hazard  awareness  was  stressed. 
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DEPARTMENT  OF  MINES  AND  MINERALS 


EXPLOSIVES  DIVISION 


Employees 


Safety  Engineer 


Donald  C.  Simpson 

R.  R.  2 

Benton,  Illinois  62812 


Explosives  Inspector- 
Supervisor 


Explosive  Inspector 


Explosive  Inspector 


Robert  Anderson 
29 1 7  Dale  Avenue 
Granite  City,  Illinois  62040 

James  Storey 

Box  23 

Whittington,  Illinois  62897 

Lester  W.  Glynn 
58  Second  Street 
LaSalle,  Illinois  61301 


Explosive  Inspector 


Clerk  Typist  I 


Donald  Hafliger 
421  East  Esther 
Taylorville,  Illinois  62568 

Bette  B.  Reynolds 
605  North  Ward  Street 
Benton,  Illinois  62812 
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SUMMARY 

For  the  first  time  since  surface  mining  began  in  Illinois,  more 
land  is  being  reclaimed  to  agricultural  row  crop  standards,  than  by 
any  other  land  use  reclamation  criteria. 

During  1976,  the  Illinois  Land  Reclamation  Division  (L.R.D.) 
significantly  increased  its  physical  facilities  by  the  acquisition  of  a 
special  truck  with  power  auger  designed  for  soil  test  boring  and  by 
developing  its  own  soil  analysis  laboratory.  A  specially  trained 
soils  scientist  has  been  employed  to  direct  soil  survey  and  soil 
analysis  work. 

At  the  end  of  1976,  the  Illinois  L.R.D.  personnel  were  busy 
inspecting  209  surface  mine  locations  for  which  a  total  of  761 
permits  are  involved. 

Nineteen  seventy-six  was  the  first  time  limit  deadline  (3-year 
time  limit)  for  completion  of  reclamation  work  under  the  revised, 
1971  reclamation  law  (SMLC&R  Act).  For  coal  mining,  of 
5,683.32  acres  affected  under  the  1973  permit  year,  only  798 
acres  were  involved  with  either  noncompliance  or  needed  legiti- 
mate time  extension. 

At  the  end  of  1976,  the  Illinois  L.R.D.  was  holding  surety 
bonds  in  the  amount  of  $71,367,115  for  all  surface  mining 
permits  in  the  state,  including  refuse  permit  bonds.  During  1976, 
permits  were  issued  for  18,042.41  acres  (some  permits  were  for 
three  years).  Of  these  acreages  permitted  for  surface  mining, 
90.46%  will  be  reclaimed  to  agricultural  use,  0.70%  for  recreation, 
0.13%  for  wildlife,  5.94%  for  forest,  and  2.77%  for  industrial  use. 
Almost  45%  of  total  acreage  to  be  affected  will  be  tillable  land 
with  dark  surface  soil  preserved  and  replaced. 

There  were  18  public  hearings  held  during  1976,  wherein  local 
government  as  well  as  private  citizen  statements  were  accepted 
prior  to  state  L.R.D.  approval  of  surface  mining  reclamation  plans. 
A  total  of  22  permit  denials  were  issued  during  the  year. 

During  1976,  there  were  a  total  of  41  notices  of  noncompliance 
issued  against  mining  companies.  The  number  of  companies 
experiencing  surety  bond  forfeiture  in  Illinois  was  increased  to  23. 
Two  new  companies  were  added  to  this  list  in  1976. 

For  the  first  time  since  1969,  annual  acreage  affected  by  coal 
surface  mining  showed  an  increase  over  the  previous  year's 
acreage,  rather  than  acreage  decline.  There  were  5,219.82  acres 
affected  in  1975  and  5,476.58  acres  affected  in  1976.  As  of  June 
30,  1976,  there  have  been  191,874  acres  affected  in  Illinois  by 
coal  surface  mining.  Of  this  total,  88,693  acres  have  been  affected 
since  1962  and  governed  by  land  reclamation  requirements. 


Areas  for  which  refuse  disposal  permits  have  been  issued  by  the 
state  L.R.D.  now  total  3,815  acres.  The  number  of  acres  was 
increased  by  over  eight  hundred,  during  1976. 

During  the  last  five-year  period,  lands  for  which  surface  mining 
permits  have  been  issued  largely  have  been  row  croplands  prior  to 
mining.  Row  croplands  comprised  53.29%,  pasture  19.84%,  forest 
26.32%  and  0.55%  was  industrial  use  land. 

About  three-fourths  of  the  land  being  affected  now  by  surface 
coal  mining  is  in  coal  company  land  ownership. 

Coal  surface  mining  seems  to  be  increasing  in  depth  of 
overburden  average.  There  appears  to  be,  over  the  past  five  years, 
somewhat  progressive  decrease  in  the  26  to  75  foot  depth  category 
and  corresponding  increase  in  the  76  to  100  foot  depth  category. 

There  were  no  major  coal  surface  mines  closed  during  1976  and 
two  major  coal  surface  mines  started  operations  during  1976.  At 
the  end  of  1976,  two  major  new  coal  surface  mines  were  under 
development.  Three  new  quarries  began  operating  during  the  year 
and  five  quarries  ceased  operating,  at  least  temporarily,  during  the 
year.  Only  one  quarry  began  development  for  a  new  operation, 
during  1976  (all  statements  here  about  quarries,  of  course,  apply 
only  to  those  under  surface  mining  permit). 

Because  of  ramifications  of  the  1975  amended  surface  mining 
reclamation  law,  a  great  deal  of  new  and  more  complex  informa- 
tion is  now  available  about  land  and  soil  characteristics  prior  to 
surface  mining  contrasted  with  that  following  completion  of 
mining  and  subsequent  land  reclamation  of  these  same  areas. 
Dramatic  decrease  in  the  loss  of  tillable  land  acreage  is  especially 
noteworthy,  and  documentation  of  such  is  presented  in  Appendix 
Table  J.  Such  data  previously  has  not  been  available. 


ADMINISTRATION  OF  ILLINOIS 
SURFACE  MINING  LAWS 

Prior  to  1972,  there  were  only  three  technical  people  involved 
with  administering  the  Illinois  land  reclamation  laws  and  those 
three  people  included  a  supervisor.  Requirements  of  newer  laws 
and  law  amendments  could  not  be  administered  without  corre- 
sponding increases  in  the  land  reclamation  division  personnel  staff. 
Gradual  increases  have  occurred  almost  annually,  over  the  past  five 
years. 

The  state  was  divided  into  five  geographic  districts,  in  1972. 
One  field  representative  was  assigned  to  each  district.  During 
1976,  the  number  of  administrative  districts  stood  at  seven.  An 
additional  technical  service  facility  was  added  during  1976, 
consisting  of  a  soils  analysis  laboratory  that  was  installed  at  the 
Springfield  mine  rescue  station.  A  soils  scientist  is  in  charge  of  the 
soils  laboratory  and  this  person  became  the  tenth  member  of  the 
land  reclamation  division  technical  staff. 

In  addition  to  a  soils  laboratory,  the  division  now  also  has  a 
truck  equipped  with  a  power  auger  designed  for  soil  test  boring  of 
lands  that  are  being  evaluated  prior  to  surface  mining  permit 
issuance.  Additionally  a  backhoe  is  used  for  digging  sample  holes 
to  survey  soil  texture  on  reclaimed  row  croplands,  prior  to  the 
replacement  of  dark  surface  soil  material. 

Though  a  few  permits  were  issued  under  the  1975  amended 
surface  mining  act  in  late  1975,  it  wasn't  until  1976  that  large 
numbers  of  permits  were  issued  under  the  new,  amended  act. 
Table  I  summarizes  permits  issued  and,  as  indicated  on  the  table, 
some  permits  were  issued  to  expire  in  1977,  some  in  1978,  and 
some  in  1979.  This  reflects  one  of  the  new  provisions  in  the 
amended  act  which  allows  permits  to  be  issued  for  as  long  as  three 
years  (previous  permits  annually  expired  on  June  30th). 

Mines  that  received  permits  for  three  years,  of  course,  would 
have  correspondingly  increased  permitted  acreage  and,  since 
permit  fees  are  based  on  acreage,  Table  I  will  show  substantially 
larger  fees  collected  than  ever  was  collected  in  previous  years. 
Naturally,  this  will  also  mean  that  next  year's  fee  collections 
should  be  correspondingly  less. 

The  reader  of  this  report  is  urged  to  notice  carefully  table  title 
and  other  table  identification,  if  information  thereon  is  to  be 
properly  interpreted.  Table  I  shows  21  coal  permit  locations  under 
inspection  involving  SMLRA  (Surface  Mined  Land  Reclamation 
Act)  permits  (issued  1972  and  prior).  This  means  that  there  are 
still  21  permits  for  which  normal  reclamation  time  has  expired 
(there  is  a  three-year  time  limit),  yet  reclamation  obligations  still 
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are  not  completed  and  surety  bonds  have  not  been  released.  We 
can  assume  that  those  21  permits  have  had  time  extensions 
approved;  bond  forfeiture  may  have  been  requested;  if  bonds  were 
forfeited,  the  forfeiture  reclamation  work  has  not  been  completed. 
Note  that,  in  the  corresponding  space  on  the  1975  Annual  Report, 
the  permit  locations  (SMLRA)  under  inspection  for  coal  changed 
from  71  to  21  in  1976.  This  indicates  obvious  progress  during  the 
year  in  closing  the  record  books  on  "old  accounts." 

Table  I  shows  an  important  change  this  year,  contrasted  with 
previous  years'  annual  reports.  Note  that  heading  for  the  first 
column  of  numbers  has  been  changed  from  mine  locations  under 
inspection  to  permit  locations  under  inspection.  Because  each 
permit  along  with  work  done  under  that  permit  must  be  regarded 
as  a  separate  entity,  records  must  be  kept  for  that  entity  until  all 
obligations  are  satisfied.  Refuse  disposal  permits  also  are  separate 
entities  and  these  too  are  included  in  Table  I  this  year  for  the  first 
time.  It  is  felt  that  Table  I  now  more  realistically  reflects  actual 
work  load  of  the  land  reclamation  division  personnel  and  also 
clarifies  actual  number  of  mines  as  opposed  to  numbers  of 
permits. 

On  Table  I,  the  composite  total  of  all  minerals  shows  there  are 
now  209  mine  locations  under  inspection  for  which  a  total  of  761 
permits  are  involved.  This  is  the  first  year  in  which  these  particular 
figures  have  been  presented.  One  can  note  in  Table  I  corre- 
sponding figures  for  other  mineral  mining  types  also. 

Regular  readers  of  this  annual  report  may  notice  some  other 
minor  changes  and  corrections  of  data,  contrasted  with  previous 
years"  annual  reports.  One  should  take  care  to  be  certain  if  number 
changes,  where  they  occur,  may  be  associated  with  change  of 
meaning  or,  in  fact,  change  of  number  that  represents  correction 
of  a  possible  error  in  data.  Any  inconsistency  between  annual 
reports  that  one  may  discover  should  be  interpreted  in  a  way  that 
presumes  the  newer  information  to  be  correct.  Since  Table  I  deals 
with  permits  and  related  statistics  rather  than  time  period,  noting 
this  distinction  should  help  prevent  erroneous  data  interpretation. 

Narration  in  this  report  is  intended  to  provide  some  data 
clarification  as  well  as  to  help  make  noteworthy  trends  or  facts 
more  readily  apparent.  Those  with  special  or  academic  interest 
who  wish  further  explanation  or  detail  should  not  hesitate  to 
address  questions  either  to  the  Land  Reclamation  Division's 
Springfield  office  or  to  any  of  the  district  field  representatives 
listed  on  page  two  of  this  report. 

The  three  Illinois  land  reclamation  acts  that  are  still  active  are 
listed  as  footnotes  at  the  bottom  of  Table  I.  Abbreviations  used  in 
this  report  will  be  consistent  with  those  definitions. 


o 

< 
g 

< 


O 

LU 
DC 


O 

LU 

cc 

Q 


h- 

z> 
o 


Q. 
O 


QI    j    flj 

S  F  S 

»  £  s 

it  co  -S> 
<5.2«> 


0)    03    03 

t  F  ra 

is* 
#  a.® 


88SS 


f-  LO  LO  CN 


O  CN 

r^  oo 

CM  •- 


Q   < 


> 
o 

Q 

in 

F> 

LL 

Z 

CD 

Q_ 

i — 

Q_ 
< 

■ 

LU 

■ 

CD 

Q 

c_> 

JZ 

7" 

< 

•♦-' 

~ 

< 

LL 

DC 

CD 

1 

LU 

Q 

Z) 

*— 

-J 

LU 

CO 

T~ 

< 

i- 

7> 

Q 
< 

■a 
cu 

CO 

to 

LU 

I— 

(0 

LX 

o 

-4-J 

CO 

< 

E 

LU 

2Z 

a> 

(1) 

o 

Q_ 

in 

h- 

o 

DC 

< 

LL. 

O 

^ 

< 

<r 

fc 

o 

cu 

o 

3 

.* 

[/) 

m 

CO 

O      (jo? 


S  E 


U     03 

< 


•*  o 

(N  CO 
CO  00 

oo  co 


:88c 


00  CD  O 
CD  CN  ■-  r- 


8S' 


CM  i-  CO  O) 
<-  CD  3;  ^t 

3  25  in  oo 
oS"  o 


Sr-  ^  in 
CT>  o  in 

CO  oS  O  CO 
O  00  CO  CN 

CO  t-        o 


S92  r 
«*  c 
oS  ih  c 
CN  co  c 
co  oo  • 


12 

05 


co  i—  en  m 

CM  *-  00  CM 

CD  i-         00 


00  o 

EB 

cm  co 

O  "3- 

en 

3 

8S 

CT> 

CO  o 

CO 

CD  t- 

r^ 

(N  O 
CO  CM 

cm  r-» 

CO  r- 

ssss 


en  <J  o  M- 
oo  oo  cd  iri  ci 

^2cOMl 


i-  cn 


89 

r-  C) 
CO  CD 
■—  CN 


3 

LO 


3 


3 


£^  tj-  m  cd  cd 

*""  r»  r-.  ■>.  r^ 

°  A  A    '     ' 
yj  co  co  co  co 


_J  CN  in  CD  CM 
<£  cd  r-  r-*  cd 

O7777 


CO  CO  CO  CO 
CM  CM  CM  CM 

!--££■£■£ 

to  cn  in  CD  CM 
uj  cd  r^-  r->  cd 


^r  in  cd  cd 

r-v.  p-.  r^  r^ 

<r  co  co  co  co 


D    D    D    3 


_j  CN  LO  CD  CM 

^cofs.r^co 


CO  CO  CO  CO 
^  CM  CM  CM  CM 

to 


^c  x:  x:  ^ 


CO*-  <-  «-  .- 


_  r>rt  i">rt  n^  i 


01  CN  CM  CN  CN 

u'Z'Z'ZZ. 


it)  -C  .C  £  X 


l/J^^-A^ 


2 
en 

2: 


o 
o 
o 

JO 
TO 


0> 
> 

o 


03 

5 


i 
a 


n 

ra 

n 

•? 

LL 

y 

Q_ 

to 

f* 

p 

CO 

o. 

T 

COO 

10 


AFFECTED  ACREAGE  AND  RECLAMATION  STATUS 

Probably  the  most  meaningful  information  available  by  which 
one  can  assess  effectiveness  of  land  reclamation  law  administra- 
tion, over  a  period  of  years,  is  to  evaluate  affected  acreage  and 
reclamation  status  of  those  acres.  Because  of  complexity  of  data 
interpretation,  explanation  will  be  provided  in  two  parts  (work 
under  older  laws  and  work  under  newer  laws). 

There  is  no  single  table  that  shows  total  amount  of  land 
reclamation  work  done,  during  calendar  year  1976,  for  the  whole 
state.  Table  II  summarizes  data  as  per  the  OCM  and  MLR  rules  and 
Table  III  deals  with  reclamation  performed  as  per  MLC&R  rules 
and  summarizes  reclamation  acres  according  to  corresponding 
permit  year  with  no  identity  of  year  in  which  the  reclamation 
work  was  actually  performed.  To  determine  total  acres  reclaimed 
in  the  whole  state  during  1976,  one  would  have  to  total  the  1976 
figure  from  Table  II  with  another  figure  arrived  at  by  subtracting 
from  Table  III  the  corresponding  figures  from  Table  III  in  the 
1975  Annual  Report. 

Attempts  have  been  made  to  "prepare  working  data"  (tables 
herein  provided)  in  such  a  way  that  the  Land  Reclamation 
Division's  record  keeping  duties  may  be  fulfilled  with  the  same 
data  sheets  being  made  available  for  reporting  to  the  public,  as 
much  as  possible.  It  is  hopefully  apparent  and  acceptable,  in  the 
interest  of  efficiency,  that  meeting  two  objectives  with  a  system 
designed  for  one  might  have  an  inherent,  predictable  short-fall.  All 
questions  are  answerable  and  all  necessary  information  can  be 
made  available  by  observing  procedures  herein  indicated. 

PARTI 
(OCM  AND  MLR  AFFECTED  ACRES  RECLAMATION) 

By  discussing  data  in  Table  II  for  coal,  the  example  should 
enable  readers  to  interpret  properly  corresponding  data  for  other 
minerals  or  for  state  total  figures.  Table  II  shows  data  for  coal 
(other  minerals  not  surveyed)  previous  to  12/31/61,  sometimes 
referred  to  as  pre-law  acres  of  surface  mining.  All  other  data  in 
Table  II  pertains  to  activity  pursuant  to  the  OCM  and  MLR  acts 
for  permits  issued  from  1  /l  /62  through  9/16/7 1 . 

By  comparing  Table  II  with  the  corresponding  table  from  the 
1975  Annual  Report,  a  complete  picture  of  the  1976  activities 
involving  MLR  acres  can  be  assessed.  (There  were  no  OCM 
activities  because  the  books  were  closed  on  that  law  previously). 
Note  that  affected  acres  did  not  change  over  last  year  because 
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affected  acres  is  now  "fixed"  and  will  not  change.  When  all  is  done 
that  needs  to  be  done,  the  reclamation  column  figures  will  equal 
or  exceed  the  affected  acres  column  numbers. 

Table  II  shows  that  there  were  1 ,1  75.03  acres  reclaimed  on  coal 
lands,  under  the  MLR  act,  during  1976.  It  is  noteworthy  that  coal 
mining  acres  reclaimed  (67,630.44  acres)  now  exceeds  the  area 
affected  under  the  OCM  and  MLR  laws  (66,260.22  acres).  The 
reason  this  is  possible  is  caused  by  operators  doing  reclamation  on 
"pre-law"  acres  and  receiving  legal  reclamation  credit  by  approved 
acreage  substitution.  In  this  fashion,  more  recently  affected  acres 
could  legally  escape  land  reclamation  because  of  exhaustion  of  all 
available  surety  bonds.  Blanket  surety  bonds  (one  bond  for  a 
company  covering  several  mines  in  the  state)  also  could  be  a 
contributing  factor.  In  actual  practice,  major  companies  have 
tended  to  reclaim  all  their  affected  acres,  legally  required  or  not. 
The  Land  Reclamation  Division  has  encouraged  all  mine  operators 
to  do  so  and  to  apply  formally  for  reclamation  release  as  a  zero 
bond  credit  reclamation  release.  Many  companies  now  have 
accumulated  "surplus  reclamation"  releases  and  it  is  this  surplus 
reclamation  work  that  is  reflected  in  the  legal  reclamation  credit 
exceeding  acres  affected  under  OCM  and  MLR  permits. 

Table  II  shows  all  commodities  other  than  coal  have  reclaimed 
something  less  than  total  affected  acres  despite  the  fact  that 
legally,  these  areas  were  required  to  be  reclaimed  within  three 
years  after  mining.  Note  that  reclamation  releases  did  occur  for  all 
non-coal  commodities,  during  1976.  The  reader  is  entitled  to 
presume  that  the  non-coal  acres  yet  unreclaimed  are  covered  by 
time  extension  permitted  or  are  involved  with  possible  surety 
bond  forfeiture. 

Table  II  also  shows  a  breakdown  of  reclamation  releases  by  land 
use  category.  A  very  surprising  fact  is  that  acreage  graded  for  crop 
or  pasture  almost  equals  the  acreage  of  strike-off  pasture.  Since 
there  was  no  legal  requirement  to  grade  beyond  strike-off  pasture 
criteria,  the  large  acreage  (29,953.66  acres)  represents  a  significant 
voluntary  over-achievement  of  reclamation  standards  by  the  coal 
industry.  Limestone  operators  somewhat  approached  this  same 
trend;  whereas,  shale  and  clay,  silica  sand  and  sand  and  gravel 
operations  created  more  graded  land  than  they  did  strike-off 
pasture. 

The  column  in  Table  II  showing  452.73  acres  refuse  adjustment 
release  means  that  many  of  the  acres  affected  under  OCM  or  MLR 
permit  have  been  repermitted  as  refuse  disposal  sites.  Release  was 
made  to  prevent  double  bonding  and  reclamation  land  use 
category  will  not  be  determined  until  the  refuse  disposal  site  has 
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been  reclaimed.  The  reaffected  adjustment  release  is  a  somewhat 
similar  category  but,  in  this  instance,  remining  of  previously  mined 
yet  unreclaimed  land  is  involved.  Separate  tally  of  reaffected  land 
is  done  to  prevent  artificial  inflation  of  total  affected  acres  in  a 
misleading  manner. 

PART  II 
(SMLC&RA  AFFECTED  ACRES  RECLAMATION) 

One  permit  for  seven  acres  was  issued  in  1972.  Otherwise,  the 
SMLC&R  Act  began  with  1973  permits  under  which  5,683.32 
acres  were  affected  by  coal  mining  that  year.  Except  for  extension 
acres,  those  areas  were  to  have  reclamation  completed  and  bonds 
released  during  1976.  Notice,  Table  III,  under  coal  category, 
shows  a  total  of  7,472.67  acres  released  to  date;  however,  only 
3,858.38  acres  involve  areas  affected  under  1973  permits.  As  will 
be  seen  in  the  noncompliance  chapter  of  this  report,  considerable 
noncompliance  has  been  experienced. 

The  exact  same  areas  affected  under  these  rules  have  been 
mapped  and  identified  and  those  same  acres  must  be  reclaimed  to 
balance  out  the  5,683.32  coal  affected  acres.  Comparison  with 
Table  III  in  the  1975  Annual  Report  enables  one  to  determine  the 
change  in  reclaimed  figures  means  1,534.2  acres  were  approved 
during  1976. 

By  subtracting  reclaimed  acres  from  affected  acres  for  1973 
coal  permit  acres,  we  find  that  1,824.94  acres  experienced 
apparent  noncompliance  or  were  allowed  time  extension  during 
1976.  However,  by  comparing  affected  coal  acres  in  the  1973 
Annual  Report  with  that  reported  now,  we  can  determine  that 
there  were  1,027.31  acres  of  permit  extension  in  1973,  and  those 
acres  would  have  been  affected  in  1974.  Though  governed  under 
1973  permit,  time  limit  goes  according  to  year  affected.  As  a 
result,  these  1,027.31  acres  do  not  require  reclamation  until  1977. 
We  may  thus  subtract  those  acres  from  the  original  1,824.94 
unreleased  acres  and  we  obtain  a  figure  of  797.63  acres  that 
actually  were  in  noncompliance  or  eligible  for  time  extension 
during  1976. 

The  Department's  policy  concerning  time  extensions  is  based  on 
requirements  in  the  SMLC&R  Act.  Operating  conditions  that 
make  an  area  unavailable  for  reclamation  due  to  conditions 
beyond  the  control  of  an  operator  routinely  qualify  for  time 
extension.  Haulage  roads  and  adjacent  slopes,  for  example,  may  be 
allowed  to  remain  ungraded  so  long  as  road  use  remains  active. 

Table  III  shows  non-coal  mining  experiences  much  greater  lag 
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time  between  mining  and  land  reclamation  reflecting  inherent 
differences  in  operating  conditions.  Limestone  especially  experi- 
ences difficult  land  reclamation  schedule  compliance  record 
because  great  depth  of  mineral  permits  long  time  period  of  activity 
on  a  given  area  and  this  activity  prevents  land  reclamation. 
Accordingly,  these  people  are  burdened  by  repeatedly  requesting 
additional  time  extensions  to  avoid  legal  noncompliance. 

It  should  be  mentioned  also  that  there  are  known  instances 
where  reclamation  work  is  completed  and  is  ready  for  release  but 
the  operator  is  negligent  about  submitting  the  required  release 
request  and  map.  Such  areas,  of  course,  still  remain  tallied  as 
unreclaimed. 

Table  III  has  a  new  dimension  this  year  reflecting  information 
on  land  reclamation  which  separates  grading  and  texture  from 
reclamation  land  use.  This  new  data  is  intended  to  permit  some 
evaluation  of  present  land  use  practice  and  also  makes  possible 
projections  about  future  land  use  possibility  based  on  more 
revealing  land  condition  criteria. 

Table  III  clearly  shows  coal  reclaimed  acres  strongly  tending  to 
pasture  as  a  reclaimed  land  use  with  81%  of  the  total.  Cereal  grain 
production  is  the  second  most  important  category  with  14.3%.  So 
far  as  grading  and  texture  is  concerned,  64.5%  of  coal  affected 
acres  are  graded  to  maximum  15%  slope  and  19.8%  is  graded  to 
within  4%  of  original  topography.  There  is  10.95%  graded  to 
within  4%  of  original  topography  with  no  rocks  (this  means  the 
land  is  tillable  by  conventional  tilling). 

Note  that  Table  III  pertains  to  1972  through  1976  permits, 
except  for  negligible  permits  for  limestone  (designated  as 
SMLCRA  Amend.).  Since  dark  surface  soil  preservation  and 
replacement  for  row  cropland  reclamation  did  not  begin  during 
the  period  covered  by  Table  III,  such  criteria  are  absent  from  this 
table.  It  is  expected  that  the  1977  Annual  Report  may  contain 
some  of  the  early  reporting  of  performance  under  the  newer  row 
cropland  standards. 

RECLAMATION  PLANS 

Approval  of  proposed  land  reclamation  plans  is  required  before 
the  Department  may  issue  a  surface  mining  permit.  This  was  the 
first  year  that  called  for  permit  issuance  under  the  1975  amended 
act.  Three  major  differences  were  brought  on  by  the  new  act,  so 
far  as  reclamation  plans  are  concerned  (summarized  in  Appendix 
Table  A).  For  the  first  time,  plans  for  agricultural  row  crop 
reclamation   now  provide   for  darkened  surface  soil  replacement 
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along  with  texture  criteria  (rock  limitations).  A  second  change  is 
that  permits  may  now  be  issued  for  three  years  (reflected  in 
significantly  larger  acreage  being  permitted).  The  third  significant 
change  to  be  noted  is  that,  in  many  cases,  a  public  hearing 
(requested  by  the  county  board)  was  held  and  there  was 
opportunity  for  public  input  prior  to  Departmental  approval  of 
reclamation  plans.  Appendix  Table  A  summarizes  approved  plans. 
Information  about  rejected  plans  is  presented  elsewhere  in  another 
table  (Table  B). 

In  order  to  make  this  data  more  meaningful,  planned  land  use  is 
separated  from  the  "topo-texture"  classification.  One  can  see,  in 
Appendix  Table  A  that,  for  lands  (18,042.41  acres)  permitted  in 
1976,  90.46%  will  be  reclaimed  to  agricultural  use,  0.70%  for 
recreation,  0.13%  for  wildlife,  5.94%.  for  forest  and  2.77%. 
industrial  use. 

In  order  to  get  some  idea  about  long  term  land  use  capability  of 
reclaimed  lands,  the  topo-texture  breakdown  should  be  more 
amenable  to  quantifying  evaluation.  Appendix  Table  A  shows 
that,  of  the  18,042.41  acres  to  be  affected,  there  will  be  47.62% 
graded  to  the  approximate  original  grade;  42.84%.  will  be  graded  to 
slopes  with  maximum  15%  grade;  6.77%  will  have  maximum 
slopes  of  30%  and  there  is  a  miscellaneous  category  of  2.77%. 

If  one  looks  at  Appendix  Table  A  and  compares  it  with  the 
same  table  from  the  1975  Annual  Report,  it  should  be  apparent 
that  the  newer  table  is  more  complex  because  of  a  greater  number 
of  topo-texture  categories  brought  on  by  the  1975  amended  act. 
Note  that  almost  45%  (8,106.33  acres)  of  the  permitted  acreage 
will  have  rock  limitations;  will  be  approximate  original  grade,  and 
will  have  dark  surface  soil  replaced.  Meaning  of  rock  limitations 
category  refers  to  the  Department's  rules  and  regulations  (rule 
1 104)  wherein  tolerable  rock  limits  are  given.  In  the  case  of  lands 
where  dark  surface  soil  is  replaced,  of  course,  the  rock  limitations 
criteria  applies  to  texture  of  the  root  medium  (four  foot  minus 
dark  soil  depth  upon  which  dark  surface  soil  layer  is  placed). 

For  the  first  time  since  the  SMC&R  Act  took  effect  (permit 
year  1973)  Table  A  shows  that  the  15%  grade  category  is  not  the 
leading  choice  of  approved  reclamation  plan  topo-texture  cate- 
gory. Dark  surface  soiling  with  rock  limitations  on  approximate 
original  grade  is  now  the  leading  category  with  42.84%  of  total 
acreage  to  be  affected.  It  is  conceivable  that  implications  from 
Appendix  Table  B  could  have  affected  these  acreage  totals  to  some 
degree. 

A  noteworthy  change  in  acreage  of  approved  land  use  choice 
involves   forest   acreage.    Since   inception   of  the   SMLC&R  Act, 
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acreage  to  be  reclaimed  for  forest  has  generally  been  a  very  minor 
proportion  of  total  acreage.  In  1976,  Appendix  Table  A  shows 
forest  category  to  comprise  almost  6  percent  of  total  acreage. 

Appendix  Table  C  summarizes  similar  data  except  that  area  to 
be  affected  involves  refuse  disposal  rather  than  actual  surface 
mining. 


STATE  MODIFICATION  OF  PROPOSED  RECLAMATION 

PLANS 

Under  the  1975  amended  act,  the  Department  is  required  to 
hold  public  hearings  to  discuss  proposed  land  reclamation  plans, 
whenever  such  hearings  are  requested  by  the  county  board  or 
commission.  Appendix  Table  B  summarizes  hearings  held  during 
1976  and  also  indicates  the  number  of  surface  mining  permits 
denied. 

Previous  annual  reports  had  a  sharply  different  Appendix  Table 
B  because,  heretofore,  the  Department  commonly  modified 
proposed  reclamation  plans  by  imposing  Departmental  addenda  on 
the  approved  plans.  Because  of  a  legal  interpretation,  beginning  in 
1976,  the  Department  initiated  a  policy  of  either  approving  a 
proposed  plan  as  proposed,  or  rejecting  it  and  denying  the  permit. 
Appendix  Table  B  shows  there  were  18  hearings  held  during  1976 
and  that  there  were  22  permit  denials  during  the  year. 

It  should  be  emphasized  that  public  hearings  are  not  necessarily 
related  to  permit  denials.  For  example,  Perry  County  had  three 
public  hearings;  however,  there  were  7  permit  denials  in  that 
county.  On  the  other  hand,  there  were  eight  public  hearings  held 
in  Fulton  County  and  there  were  two  permit  denials  in  Fulton 
County. 

One  unusual  development  involved  an  operation  in  Winnebago 
County.  A  permit  application  was  submitted  and  the  county  board 
did  request  the  Department  to  hold  a  public  hearing.  A  public 
hearing  was  scheduled  by  the  Department.  Between  the  time  the 
public  hearing  was  scheduled  and  the  hearing  date,  the  permit 
applicant  withdrew  the  application.  As  a  result,  the  scheduled 
hearing  was  canceled  by  the  Department. 

NONCOMPLIANCE  AND  BOND  FORFEITURE 

Surface  mining  laws  impose  certain  deadlines  on  mine  opera- 
tors. July  1  is  the  deadline  for  completion  of  grading  work  on 
preceding  year's  affected  acreage  and  also  is  the  deadline  for  bond 
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release  on  acreage  affected  three  years  preceding  under  both  the 
MLR  and  MLCR  rules.  September  1  is  the  deadline  for  submission 
of  affected  acreage  reports.  Other  deadlines  occur  whenever  time 
extensions  are  granted  for  specific  time  periods. 

Under  MLR  rules,  failure  to  meet  a  deadline  results  in  a  notice 
sent  by  certified  mail  informing  the  operator  of  the  noncompli- 
ance and  provides  90  days  in  which  to  correct  or  restore 
compliance.  In  the  case  of  the  MLC&R  Act,  only  45  days  is 
allowed.  In  each  case,  failure  to  meet  the  new  time  period  results 
in  a  30-day  letter  sent  by  certified  mail.  The  second  notice  (30-day 
notice)  allows  an  operator  opportunity  to  request  a  hearing. 
Failure  of  a  satisfactory  solution,  after  a  30-day  notice  expiration, 
results  in  bond  forfeiture  request  to  the  Attorney  General's  office. 

Just  as  has  been  occurring  in  preceding  years,  it  was  necessary, 
during  1976,  to  use  all  noncompliance  mechanisms,  including 
consummation  of  forfeitures. 

Table  IV  lists  the  Illinois  bond  forfeiture  record  which 
encompasses  all  three  of  the  state's  land  reclamation  acts.  The 
number  of  companies  experiencing  bond  forfeiture  has  increased 
by  two  during  1976.  There  are  now  twenty-three  companies  on 
the  state's  surety  bond  forfeiture  list. 

Whenever  surety  bond  forfeitures  occur,  the  funds  collected,  by 
law,  are  deposited  in  the  state's  general  revenue  fund.  The 
Department  then  requests  that  the  legislature  appropriate  those 
funds  to  the  Department  so  that  the  funds  may  then  be  expended 
to  engage  contractors  to  do  the  actual  land  reclamation  work.  In 
this  manner,  as  shown  in  Table  IV,  the  Land  Reclamation  Division 
has  reclaimed  507.38  acres.  There  still  remains  166.55  acres  for 
which  bonds  have  been  either  requested  or  forfeited  and  for  which 
land  reclamation  work  still  remains  to  be  done. 

Table  IV  shows  107  acres  identified  as  unpermitted.  This 
reflects  instances  accumulated  over  the  years  where  companies 
affected  more  land  than  was  permitted  and  bonded  and,  in  effect, 
mined  those  acres  without  permit.  In  cases  where  this  has 
occurred,  the  operators  have  gone  out  of  business  and  the  state  is 
without  legal  means  to  force  such  operators  to  furnish  surety 
bonds  for  those  acres. 

An  exception  occurred,  during  1976,  involving  an  operator  who 
went  out  of  business  in  1971  after  having  over-affected  five  acres 
for  which  the  operator  neglected  to  purchase  the  needed  amend- 
ment and  furnish  surety  bond.  The  operator  has  since  left  Illinois; 
however,  in  1976  purchased  a  mining  operation  in  Illinois.  When 
this  operator  applied  for  a  surface  mining  permit,  a  means  was 
found  to  persuade  this  operator  to  purchase  the  outstanding  1971 
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amendment  and  supply  the  needed  surety  bond.  That  account  is 
now  settled  and  the  outstanding  MLR  unbonded  acres  has  been 
reduced  by  five. 

The  sixth  column  in  Table  IV  shows  bond  forfeitures  requested 
but  not  yet  collected.  Three  bonds  are  involved  with  a  bonding 
company  that  went  out  of  business  and  has  been  placed  in 
liquidation.  A  claim  in  the  amount  of  bonds  forfeited  has  been 
filed  for  the  Department  in  hopes  of  recovering  all  or  part  of  the 
forfeited  amounts.  Other  forfeiture  funds  requested  but  not  yet 
collected  represents  the  lag  in  legal  channels  or  delays  in  the 
Attorney  General's  office  efforts  to  collect  these  funds  for  the 
Department.  Note  that,  in  comparing  Table  IV  with  Table  IV  in 
the  1975  Annual  Report,  a  number  of  cases  appearing  a  year  ago 
are  missing  from  the  forfeitures  requested  column  because  the 
Attorney  General's  office  succeeded  in  collecting  those  funds. 
Three  cases  still  appear  which  were  there  a  year  ago  and  on  which 
legal  action  remains  yet  uncompleted. 

There  was  no  land  reclamation  performed  with  forfeited  funds, 
during  1976,  because  the  Land  Reclamation  Division  received  no 
legislative  appropriations  for  such. 


NONCOMPLIANCE  CHART 
SURFACE-MINED  LAND  RECLAMATION  ACT 

90  day  letters  30  day  letters 


Product 

Number  of  Notices 

Product 

Number  of  Notices 

Coal 

2 

Shale  &  Clay 

1 

Limestone 

2 

Shale  &  Clay 

2 

Refuse 

Silica  Sand 

1 

Silica  Sand 

1 

TOTALS 

7 

2 

SURFACE-MINED  LAND  CONSERVATION  AND  RECLAMATION  ACT 

45  day  letters  30  day  letters 


Product 

Number  of  Notices 

Product 

Number  of  Notices 

Coal 

Limestone 
Shale  &  Clay 

15 
9 
2 

Coal 
Limestone 

5 

1 

TOTALS 

26 

6 

By  comparing  the  above  noncompliance  chart  with  the  same 
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chart  in  the  1975  Annual  Report,  small  change  can  be  noticed 
under  the  SMLR  Act,  as  would  be  expected  because  that  law  is 
gradually  being  phased  out  as  newer  mining  comes  under  the 
newer  act. 

The  number  of  45-day  letters  sent  out  in  1976  was  26 
compared  with  16  in  1975.  Probably  the  major  reason  for  this 
increase  was  the  fact  that  July  1,  1976,  marked  the  three  year 
time  deadline  for  completion  of  reclamation  on  all  areas  affected 
in  permit  year  1973.  (The  first  full  year  of  mining  under  the 
SMLC&R  Act.) 

The  Division  instituted  a  new,  in-house,  bookkeeping  proce- 
dure, during  1976,  designed  to  keep  compliance  performance 
records  more  effective.  An  effective  ancillary  influence  hoped  for 
is  that,  with  some  prodding,  mine  operators  might  be  motivated  to 
meet  required  work  deadlines  and  avoid  the  stigma  of  noncompli- 
ance notice.  If  effective,  this  new  system  should  result  in 
noticeably  fewer  noncompliance  notices  during  the  coming  year. 

TECHNICAL  VIOLATIONS:  Two  mines  in  Williamson  County 
were  discovered  to  have  reached  the  acreage  limits  of  existing 
permits  before  new  permits  were  secured.  Continued  mining  thus 
would  have  been  illegal.  In  both  instances,  the  mine  operators 
voluntarily  stopped  mining  until  new  permits  were  issued.  Volun- 
tary work  stoppage  of  this  type,  with  prodding  from  the  Land 
Reclamation  Division,  made  it  unnecessary  to  go  through  legal 
action  to  obtain  court  injunctions. 

STATE  LAWSUITS:  Though  the  state  Land  Reclamation 
Division  one  way  or  another  seems  to  find  itself  involved  as  an 
involuntary  litigant  perennially,  1976  turned  out  to  be  an  unusual 
year.  At  the  year's  end,  there  were  no  lawsuits  active  and  none 
were  filed  during  the  year,  in  which  the  Division  would  be  an 
active  participant. 

AFFECTED  ACREAGE  BY  COUNTY   -  COAL 

Since  the  major  surface  mining  land  disturbance  in  the  state 
involves  coal  surface  mining.  Table  V  gives  a  summary  of  these 
acreages  by  county  and  also  gives  a  total  for  the  state.  To  avoid 
confusing  figures  with  those  in  Table  I  or  Table  III,  one  should 
understand  that  Table  V  deals  with  acreage  affected  by  indicated 
time  period;  whereas,  Tables  I  and  III  involve  permit  issuance 
dates  and  summarize  acreage  under  given  permit  identities. 

Coal  is  the  only  mineral  commodity  in  the  state  for  which 
state-wide  survey  of  all  acreage  disturbance  has  been  conducted. 
Areas  affected  prior  to  the   time  land  reclamation  efforts  were 
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required  are  identified  on  Table  V  as  prior  to  law  aeres. 

Figure  I  shows  that,  for  the  first  time  in  a  number  of  years, 
annual  acreage  disturbed  by  coal  surface  mining  was  an  increase 
rather  than   decrease  over  the  previous  year  (5,219.82  acres  for 

1975  and  5,476.58  acres  for  1976). 

There  has  been  a  decreasing  annual  affected  acreage  trend  which 
has  persisted  since  1969.  Of  course,  it  cannot  be  concluded  yet  if 

1976  was  a  year  in  which  the  trend  was  reversed  or  if  this  was 
merely  a  temporary  change  of  direction. 

As  of  the  end  of  June  1976,  there  have  been  191,874  acres 
affected  by  coal  surface  mining  in  the  state.  Of  this  total,  there 
were  103,181  acres  affected  prior  to  law  and  88,693  acres  were 
affected  since  1962  and  governed  by  land  reclamation  require- 
ments. 

Acreage  affected  by  county  is  listed  in  Table  V.  There  are  six 
counties  listed  with  affected  acreage  in  the  "five  figure"  category. 
These  counties  are  Fulton,  Knox,  Perry,  Saline,  St.  Clair,  and 
Williamson.  There  were  no  new  counties  added  to  this  group  in 
1976. 

Perry  County  is  still  the  only  county  experiencing  more  than 
one  thousand  acres  of  coal  surface  mining  annually.  Fulton  and 
Randolph  counties  are  next  in  order  of  acreage  affected  annually 
(Fulton  and  Randolph  counties  changed  places  over  the  1975 
trend),  followed  by  Knox  County. 

In  1975,  there  were  two  counties  (Fulton  and  Perry)  experienc- 
ing 5%  or  more  of  their  total  county  accumulated  acreage  affected 
by  surface  coal  mining.  Williamson  county  may  be  added  to  this 
list  now  because  exactly  5%  figure  was  reached  during  1976. 

Total  number  of  counties  which  have  experienced  some  coal 
surface  mining  stands  at  40.  This  number  has  not  changed  in  1976. 
In  1976,  coal  surface  mining  was  active  in  15  counties  and  this 
number  also  is  the  same  as  was  experienced  in  1975. 

Table  V  shows  affected  acreage  by  county  and  also  shows  prior 
to  law  acres  affected  by  county  as  well  as  acreage  affected  by 
county  annually,  during  the  last  three  years. 

Some  contrast  of  mining  activity  trend,  by  county,  might  be  of 
some  interest.  The  following  listing  compares  state  rank  of  surface 
coal  mining  acreage  affected  for  the  pre-law  period  with  the 
county  rank  during  the  current  single  year  (1976): 
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Coal  Affected  Acreage  Contrasting  County  Rank 
For  Indicated  Time  Period 


Prelaw  Period 

(Acres) 

1976 

(Acres) 

Fulton 

25,293 

Perry 

1,386 

Perry 

13,084 

Fulton 

880 

Knox 

11,434 

Randolph 

782 

Williamson 

7,792 

Knox 

682 

Grundy 

6,162 

Saline 

390 

The  above  chart  shows  that  only  three  counties  (Fulton,  Perry, 
and  Knox)  have  maintained  their  relative  state-wide  rank  of 
surface  coal  mining  importance;  whereas,  Williamson  and  Grundy 
counties  have  lost  their  rank  and  Randolph  and  Saline  counties 
have  increased  their  relative  ranks  respectively.  Since  the  pre-law 
period  ended  in  1962,  the  above  chart  gives  some  indication  of 
state-wide  coal  surface  mining  location  trend,  geographically. 

The  following  table  shows  total  acreage  affected  by  coal  surface 
mining  in  Illinois  between  July  1,  1975,  and  June  30,  1976,  with 
legal  permit  identity  indicated. 

Acres  Affected  Permit  Identity 

772.64  1975  unused  permit  extension  affected  in  1976 

21.00  1975  unused  permit  extension,  reaffected  acres  in  1976 

4,495.34  Fiscal  year  1976  permit 

176.40  Fiscal  year  1976  permit  reaffected  acres 

10.10  Fiscal  year  1976  permit  under  1975  amended  act 

198.50  Fiscal  year  1978  permit,  affected  1976  mining  year 

32.00  Fiscal  year  1978  permit,  reaffected  acres  1976  mining 
year 

5,705.98  Total  acres  1976  mining  year 

(Subtract  all  reaffected  acres  to  get  newly  affected 
total  5,476.58) 

Figures  such  as  the  above  data  normally  do  not  escape  the 
bookkeeping  files  and  may  not  do  so  again.  Perhaps  some  people 
with  academic  or  statistical  interest  will  find  such  information 
useful.  Note  how  change  of  law  and  multiyear  permit  add  to 
recordkeeping  complexity. 

REFUSE  DISPOSAL  PERMITS 

Table  VI  shows  a  summary  of  refuse  disposal  permits  listed 
according  to  the  law  under  which  permit  issuance  occurred.  By 
comparing  with  Table  VI  in  the  1975  annual  report,  one  can 
determine  that,  under  SMLRA  permits,  there  were  five  gob  bond 
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releases  and  one  slurry  release  during  1976.  Under  the  SMLC&R 
Act,  there  was  one  gob  bond  release  and  three  slurry  releases. 

There  have  been  a  total  of  over  1 ,189  acres  permitted  for  refuse 
disposal,  under  the  SMLR  Act,  of  which  a  total  of  over  326  acres 
has  been  approved  for  bond  release  to  date. 

Under  the  SMLC&R  Act,  a  total  of  2,625  acres  has  been 
permitted  for  refuse  disposal;  however,  only  91  acres  has  been 
approved  for  bond  release  thus  far.  There  were  nine  new  gob 
permits  and  six  new  slurry  permits  issued  during  1976. 

If  we  combine  all  refuse  disposal  permit  acreage  together,  we 
can  see  that  we  are  dealing  with  a  total  of  3,815  acres.  This 
number  increased  from  2,971  acres  in  1975,  an  increase  of  over 
eight  hundred  acres  during  the  year. 

Importance  of  issuing  permits  and  holding  surety  bonds  for 
refuse  disposal  areas  is  that  this  is  an  effective  means  of  assuring 
that  solid  waste  materials  are  not  discarded  in  such  a  manner  as  to 
be  environmentally  deleterious.  Surety  bonds  are  held  until  active 
disposal  ceases  and  proper  land  reclamation  measures  have  been 
completed. 


PRE-PERMIT  LAND  USE  PATTERN 

Appendix  Tables  D  and  E  are  similar  except  that  Table  D 
pertains  to  lands  where  surface  mining  will  occur  and  Table  E 
involves  refuse  disposal  lands  (to  be  affected  by  refuse  disposal). 

Table  D  shows  types  of  land  use  which  has  been  experienced 
during  the  five-year  period  preceding  mining  permit  issuance.  Data 
of  this  type  has  been  available  only  since  1972.  To  provide  some 
indication  of  possible  annual  trend,  data  on  the  following  chart 
shows  past  land  use  for  permits  issued  each  year  since  1  972. 


Year  Permit 

Percent  of 

.and  Used  as 

— 

Issued 

Crop 

Pasture 

Forest 

Industrial 

1972 

60.50 

17.02 

21.20 

1.27 

1973 

51.02 

28.88 

20.02 

0.08 

1974 

49.21 

21.53 

28.98 

0.28 

1975 

53.28 

15.03 

30.76 

.93 

1976 

52.47 

16.78 

30.52 

0.21 

Five  Year  Average 

53.29 

19.84 

26.32 

0.55 

The  above  chart  shows  that,  since  the  SMLC&R  Act  began  in 
1972,  the  lands  being  affected  by  surface  mining  preponderantly 
have  been  crop  lands.  In  a  given  year,  over  half  the  land  affected 
by  surface  mining  is  apt  to  be  cropland;  about  one-fifth  is  pasture 
and  about  one-fourth  is  forest  land.  Classification  here  is  based  on 
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land  use  during  the  five-year  period  preceding  mining. 

Data  such  as  that  in  the  above  chart  has  been  available  only 
since  1972.  Now  that  we  have  had  such  data  possibly  long  enough 
to  establish  realistic  trends  for  areas  being  surface  mined,  a  new 
dimension  has  entered  the  picture.  Under  the  1975  amended  act, 
land  use  capability  rather  than  actual  land  use  becomes  of  greater 
concern.  Though  such  changes  predictably  cause  some  confusion 
and  misunderstanding,  future  discussions  of  land  use  capability 
change  should  prove  to  be  more  meaningful  to  those  who 
understand  these  differences. 

By  contrasting  appendix  Table  D  with  appendix  Table  A,  one 
can  learn  the  difference  between  land  use  capability  after  mining 
contrasted  with  land  use  experienced  prior  to  surface  mining. 

Appendix  Table  E  gives  information  similar  to  that  discussed 
for  Table  D  except  that  Table  E  involves  lands  to  be  used  for 
refuse  disposal.  Note  that,  for  permits  issued  in  1976,  almost  all 
land  previously  has  been  affected  by  surface  mining  and  will  be 
reaffected  by  refuse  disposal.  It  is  probably  a  preferred  situation 
to  use  lands  already  affected  by  mining  for  refuse  disposal  because 
that  means  equal  acreage  of  natural  land  which  need  not  be 
affected. 

Appendix  Table  E  shows  over  half  the  837  acres  of  refuse 
permits  involve  inclines  and  pits.  In  the  case  of  gob,  there  is  good 
probability  that  gob  disposal  will  cause  sizeable  holes  to  be  filled 
and  result  in  improved  land  use  capability  due  to  refuse  disposal. 
In  the  case  of  slurry,  unfortunately,  lakes  with  good  water  and 
possibly  fishing  lakes  may  be  eliminated.  In  order  to  prevent 
stream  pollution  and  keep  slurry  out  of  waterways,  loss  of  some 
existing  water  impoundments  seems  to  be  the  preferred,  albeit 
unpleasant  route  to  follow. 

ASSESSED  VALUATION  AND  OWNERSHIP 
OF  LANDS  BEING  SURFACE  MINED 

Surface  mining  permit  applicants  are  required  to  submit,  on  the 
permit  application,  information  about  land  ownership  and  assessed 
valuation.  This  data  is  summarized  in  appendix  Table  F,  for 
permits  issued  during  1976. 

It  was  stated  in  the  1975  Annual  Report  that  there  was  a  trend 
of  increasing  annual  percentage  of  lands  assessed  at  under  $100 
per  acre.  Figures  were  given  as:  1972,  28.64%;  in  1973,  30.21%;  in 
1974,  41.84%;  in  1975,  46.05%.  However,  in  1976,  the  amount 
dropped  to  28.31%,  which  is  about  the  same  amount  as  1972.  As  a 
result,  speculation  about  a  trend  developing  must  now  be 
abandoned. 
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FIGURE  2 

MINING  PERMIT  LANDS  -  SUMMARY  LAND  USE  DURING 
PERIOD  FROM  JULY  1,  1971  TO  JUNE  30,  1976 


INDUSTRIAL 

0.21% 


MINING  PERMIT  LANDS  -  SUMMARY  OF  APPROVED  RECLAMATION  PLANS 


FOREST 

5.94% 

INDUSTRIAL 
2.77% 
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The  under  $150  per  acre  category  is  apparently  a  significant 
dividing  line  because,  fairly  consistently,  about  60%  or  more  of 
acreage  to  be  mined  falls  into  this  category.  Appendix  Table  F 
shows  65.9%  of  acreage  to  be  mined  assessed  at  less  than  $150  per 
acre. 

If  we  go  to  the  other  end  of  the  scale  and  consider  tax  assessed 
valuations  from  $250.00  per  acre  and  higher,  there  seems  to  be  no 
trend  of  occurrence  over  the  past  five  years.  The  proportion  in 
1976  was  15.27%,  which  is  neither  the  highest  nor  the  lowest 
proportion  in  the  last  five  years. 

If  one  looks  at  the  way  the  numbers  are  arrayed  on  appendix 
Table  F,  it  is  noticeable  that  coal  mining  tends  to  occur  on  lands 
with  lower  assessed  valuation.  Aggregate  type  mining  tends  to 
occur  on  higher  value  real  estate  because  of  attempts  to  produce 
low  unit  value  commodity  close  to  market,  with  reduced  transport 
cost.  Limestone  seems  to  be  an  unusual  exception  because 
limestone  production  seems  to  occur  both  on  the  lowest  value  as 
well  as  on  the  highest  value  real  estate. 

Ownership  of  lands  being  surface  mined  is  also  indicated  in 
appendix  Table  F,  by  ownership  category.  Over  the  past  five  years, 
it  appears  that  about  three-fourths  of  the  coal  mining  is  done  on 
corporate  land  ownership.  Only  about  one-third  to  one-half  the 
limestone  mining  is  done  on  corporate  land  ownership.  The 
proportion  of  sand  and  gravel  mining  on  corporate  ownership 
tends  to  be  a  little  higher  than  for  coal;  however,  in  a  given  year, 
the  proportion  could  be  lower,  based  on  past  five-year  data. 

There  is  some  common  speculation  that,  especially  for  coal 
mining  properties,  higher  land  reclamation  standards  being  prac- 
ticed, which  brings  about  reclaimed  lands  of  greater  value,  may 
affect  land  ownership  patterns.  It  is  reasoned  that  land  owners 
might  prefer  to  lease  the  land  for  mining  under  terms  where  they 
will  regain  control  following  mining  so  that  the  benefits  of  better 
land  reclamation  will  accrue  to  them.  However,  there  is  no 
evidence  to  show  that  such  may  be  occurring.  In  fact,  some 
evidence  suggests  the  opposite  trend  for  coal  land.  The  proportion 
of  coal  company  land  ownership  in  1 976  was  the  highest  since 
1972. 

SURETY  BONDS 

Previous  annual  reports  gave  data  for  single  .year  surety  bond 
amounts,  involving  only  bonds  for  permits  issued  on  that 
particular  year.  For  the  first  time,  this  year,  appendix  Table  G 
shows  bonds  held  for  permits  issued  during  1976  and  also  shows 
total  bonds  still  being  held  for  all  previous  permits,  based  on  status 
at  the  end  of  December,  1976. 
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Since  1976  was  not  a  typical  year,  in  terms  of  surety  bond 
transactions,  no  information  about  annual  bond  transaction  trend 
would  be  meaningful  because  other,  significant  changes  predomi- 
nate. 

Appendix  Table  G  shows  $53,103,016.00  being  held  by  the 
state  Land  Reclamation  Division  as  surety  bonds  for  permits 
issued  during  1976;  however,  only  $15,926,443.00  in  bonds  is 
being  held  for  all  previous  surface  mining  permits.  Two  factors 
combine  to  cause  the  sharply  inflated  bond  amount  for  1976.  The 
first  and  most  obvious  factor  is  that,  in  1976,  for  the  first  time, 
permits  were  issued  for  one,  two  and  three-year  time  periods  so 
acreage  being  bonded  were  doubled  or  tripled  (note  that 
18,092.41  acres  were  bonded  during  1976). 

Significant  bond  rate  changes  occurred  in  1976.  The  policy  in 
previous  years  was  to  use  a  flat  rate  of  $1,000  per  acre.  Policy 
adopted  in  1976  was  to  attempt  to  calculate,  for  each  permit 
application,  land  reclamation  requirements  for  earth  moving  and 
other  land  restoration  effort,  and  to  estimate  actual  expected  cost 
of  such  work  in  the  event  the  state  would  be  required  to  actually 
have  such  work  performed  under  bond  forfeiture.  The  fact  that 
row  crop  lands  now  require  darkened  surface  soil  preservation  and 
replacement  as  well  as  root  medium  texture  compliance  clearly 
presents  markedly  differing  reclamation  cost  potentials,  as  just  one 
example. 

If  we  divide  acreage  bonded  into  amount  of  bonds  on  Table  G, 
for  all  minerals,  we  arrive  at  average  bond  rate  of  $2,935  per  acre. 
If  we  figure  coal  mining  acreage  separately,  a  higher  figure  results 
($3,037  per  acre). 

Table  G  also  shows  bond  information  similarly  for  lands  being 
affected  by  refuse  disposal.  The  number  of  refuse  disposal  bonds 
issued  during  1976  was  one  less  than  in  1975  (17  compared  with 
18).  The  number  of  surface  mining  bonds  issued  during  1976  was 
95  compared  with  141  during  1975. 

Total  amount  of  surety  bonds  held  by  the  state  Land 
Reclamation  Division,  as  of  the  end  of  December,  1976,  was 
$69,029,459  for  mining  permits  and  $2,337,656  for  refuse 
disposal  permits  and  giving  a  grand  total  of  $71,367,115  for  all 
permits  combined. 

SURFACE  MINING  TECHNIQUE 

Records  of  the  last  five  years'  mining  permits  show  that  major 
mining  technique  has  not  changed  in  a  way  that  reflects  any 
consistent  trend.  Appendix  Table  H  summarizes  acreage  by  mining 
technique.   Over   one-third   of   acreage   being   mined   now  is  by 
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shovel;  dragline  is  over  one-fourth;  and  the  wheel  and  shovel 
combination  involves  about  one-fifth  of  acreage  permitted.  Almost 
10%  of  acreage  permitted  involves  miscellaneous  acreage  such  as 
roads  and  ditches. 

In  any  given  year,  percentage  of  total  acreage  involved  with  the 
different  mining  techniques  does  vary  some;  however,  there  is  no 
discernable  five-year  trend  to  report.  Perhaps  lack  of  trend  is  the 
most  declarative  statement  one  can  make. 

Despite  the  fact  that  mining  technique  has  not  changed  in 
recent  years,  in  terms  of  statistical  reporting,  certain  surface 
mining  methodology  has  changed  very  dramatically  during  1976 
(see  figures  3,  4,  5  and  6).  On  areas  to  be  reclaimed  for  row 
cropland  under  Rule  1 104,  one  can  observe  scrapers  working  out 
ahead  of  other  mining  activity  recovering  darkened  surface  soil 
and  placing  such  in  stockpile  areas.  These  soil  stockpile  areas  are 
new  topographic  land  features  that  help  serve  to  identify  mines 
involved  with  row  cropland  reclamation. 

Another  new  activity  that  one  can  observe  now,  at  certain 
times,  is  a  number  of  people  working  out  on  leveled  spoil  area 
which  appears  to  be  a  group  of  vandals  digging  holes  in  the 
landscape  with  a  backhoe.  In  reality,  what  these  people  are  doing 
is  making  a  survey  of  the  upper  four  foot  layer  of  soil  to  verify  soil 
texture  compliance  before  darkened  surface  soil  layer  is  applied. 

In  the  case  of  mines  that  operate  only  with  a  shovel,  as  shown 
in  appendix  Table  H,  if  the  mine  happens  to  be  involved  with  Rule 
1 104  land  reclamation,  it  is  probably  unavoidable  for  such  mine  to 
use  scrapers  to  haul  and  replace  not  only  darkened  surface  layer 
but  the  balance  of  four  foot  root  medium  layer  also.  These 
practices  are  but  some  of  the  ramifications  of  the  1975  amended 
act,  affecting  surface  mining  techniques. 

OVERBURDEN  DEPTH 

Coal  mines  seem  to  dig  the  deepest  overburden;  whereas,  sand 
and  gravel  operations  seem  to  experience  the  least  overburden 
among  all  types  of  mineral  surface  mining  in  Illinois.  Appendix 
Table  I  summarizes  overburden  depth  category  by  mineral 
product,  showing  acreage  involved  in  each  category. 

Attention  is  directed  to  the  fact  that  data  for  overburden 
depths  presented  in  appendix  Table  I  is  not  precisely  surveyed 
data.  Rather,  these  are  numbers  furnished  by  permit  applicants 
based  on  their  estimates  of  average  overburden  thickness.  Because 
of  this  only  moderately  accurate  statistical  feature,  over-all 
long-term  trend  is  probably  discernable;  whereas,  minor,  annual 
variations  conceivably  could  be  accounted  for  by  statistical  error. 
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A  review  of  coal  overburden  data  compiled  over  the  past  five 
years  shows  essentially  no  change  in  the  acreage  of  51  to  75  foot 
category.  Though  the  trend  is  not  consistent,  some  tendency  is 
shown  for  gradual  increase  in  the  76  to  100  foot  category  and 
there  seems  to  be  corresponding  decrease  in  the  acreage  of  26  to 
50  foot  category. 

If  we  look  at  the  26  to  75  foot  depth  category  for  coal 
overburden  depth  for  the  last  five-year  period,  percentage  of  total 
acreage  being  surface  mined  would  be  arrayed  as  follows: 


Year 

%  of  Total  Acreage 

1972 

85.3 

1973 

73.1 

1974 

81.0 

1975 

69.9 

1976 

64.2 

Note  that  these  data  show  decreasing  annual  acreage  in  this 
category,  except  for  1974.  As  would  be  expected,  the  decrease 
being  experienced  here  in  the  26  to  75  foot  depth  category  seems 
to  be  shifting  to  the  76  to  100  foot  depth  category. 

MISCELLANEOUS  ACTIVITIES 

There  were  no  known  major  coal  surface  mine  closings  to  occur 
in  1976.  On  the  other  hand,  there  were  two  new  major  coal 
surface  mines  to  start  operating  during  1976.  One  oddity  involves 
a  mine  for  which  a  permit  was  issued  (major  coal  surface  mine) 
but  with  no  mining  taking  place  and,  in  fact,  no  mine  development 
work  underway.  Other  legal  entanglements  apparently  must  be 
resolved  before  mine  production  commences,  assuming  the  permit 
issued  is  ever  utilized. 

There  are  two  major  new  coal  surface  mines  that  are  under 
development,  at  the  end  of  1976.  There  were  three  new  quarries 
to  begin  operating  during  1976.  Five  quarries  ceased  operating  in 
Illinois,  at  least  temporarily,  during  1976.  There  was  only  one 
quarry  to  begin  developing  a  new  operation  in  the  state  during  the 
year  (concerning  quarries  under  permit). 

An  interesting  development  is  reported  at  a  worked  out  quarry 
near  Nokomis.  The  Department  of  Mines  and  Minerals  Abandoned 
Mined  Land  Reclamation  Council  worked  out  a  plan  to  dispose  of 
an  unwanted  deep  mine  coal  refuse  pile  by  depositing  the  refuse  in 
the  quarry  pit.  Both  sites  could  claim  to  have  gained  benefit  at  the 
benefit  of  the  other. 
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Putting  into  practice  the  1975  amended  act,  during  1976, 
brought  about  extraordinary  demands  on  time  and  effort.  Some 
staff  members  were  assigned  special  tasks  to  resolve  technical 
problems  and  eventually  met  stringent  deadlines  to  provide  new 
rules  and  regulations  as  well  as  new  permit  application  forms  and 
also  establish  new  policy  procedures,  for  handling  new  permit 
applications,  under  the  1975  amended  act. 

The  Land  Reclamation  Division  spent  considerable  time  and 
effort  working  with  many  agencies,  especially  university  research 
people,  putting  together  the  technical  basis  for  promulgating  the 
new  Rule  1104,  which  is  to  govern  agricultural  row  cropland 
reclamation. 

Previous  annual  reports  mention  a  modest  gob  revegetation 
research  project  in  which  the  Land  Reclamation  Division  has  been 
an  active  participant,  cooperating  with  two  coal  companies  and 
the  University  of  Illinois,  Department  of  Agronomy.  During  1976, 
data  on  hand  was  summarized  and  a  technical  paper  was  presented 
to  the  Illinois  Mining  Institute  Convention.  The  technical  paper 
was  jointly  authored  by  an  L.R.D.  staff  member  and  a  coal 
company  agronomist.  The  paper  will  be  published  in  the  proceed- 
ings of  the  Illinois  Mining  Institute.  Reprints  of  this  technical 
paper  are  expected  to  be  available  the  coming  year. 

Readers  of  this  report  have  seen,  for  the  first  time,  some  use  of 
drawings  and  photographs  used  to  more  clearly  communicate 
information  about  surface  mining  land  reclamation  activities  in 
Illinois.  The  information  in  Appendix  Table  J  also  is  presented  in 
this  report,  for  the  first  time.  Such  data  previously  has  not  been 
available. 

There  is  increased  recent  activity  by  some  agencies  that  are 
developing  land  reclamation  information  for  the  entire  nation.  As 
these  agencies  work  with  respective  state  governmental  units,  they 
are  discovering  that  there  is  extremely  wide  latitude  between  what 
information  is  available  from  each  state.  In  the  process  of 
cooperating  and  furnishing  information  for  such  national  studies, 
we  were  able  to  learn  in  return,  that,  apparently,  Illinois  has  more 
comprehensive  and  more  readily  available  statistics  on  surface 
mining  and  land  reclamation  than  is  available  in  any  other  state. 

There  are  now  about  thirty-eight  states  which  have  some  form 
of  surface  mining  land  reclamation  law.  Many  states  have  relatively 
new  laws  and  those  involved  with  enforcement  are  still  going 
through  the  "learning  process"  before  the  actual  fruits  of 
reclamation,  properly  reclaimed  lands,  comes  about. 

The  National  Association  of  State  Land  Reclamationists  held 
their  annual  meeting  in  Michigan,  during  1976.  Four  members  of 
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the  Illinois  staff  attended.  The  group  was  invited  to  hold  their 
1977  convention  in  Illinois.  The  actual  decision  on  which  state 
will  host  the  1977  convention  had  not  yet  been  made,  at  this 
writing.  Illinois  has  been  honored  by  one  of  its  Land  Reclamation 
Division  staff  being  reelected  secretary-treasurer  for  the  national 
association. 

LAND  USE  AND  USE-CAPABILITY  - 
CONTRASTING  BEFORE  AND  AFTER  MINING 

One  of  the  ramifications  of  the  1975  amended  act  is  the 
increased  amount  of  statistical  information  now  available  about 
soils  on  areas  being  mined.  Appendix  Table  J  is  all  new 
information  that  is  being  presented  in  this  report  for  the  first  time. 

Previous  discussion  has  addressed  the  matter  of  land  use  before 
and  after  mining,  pursuant  to  explanations  given  for  Appendix 
Tables  A  and  D.  The  reader  of  this  report  is  urged  to  make  careful 
distinction  between  land  use  and  land  use  capability,  if  proper 
understanding  of  this  chapter  is  to  be  discerned. 

Appendix  Table  J  attempts  to  place  before  the  reader  means  to, 
at  a  glance,  notice  any  abrupt  changes  or  lack  of  changes  in  both 
land  use  and  land  use  capability  associated  with  coal  surface 
mining  permits  issued  during  1976.  More  careful  study,  of  course, 
will  reveal  many  other  contrasting  parameters  that  can  be  broken 
down  either  by  county  or  for  state-wide  summary  basis. 

Note  that,  in  Appendix  Table  J,  columns  2  through  6  describe 
soils  prior  to  mining  and  indicate  crop  acreage  during  the  past  5 
years.  The  class  1,  2,  or  3  refers  to  U.S.D.A.  Soil  Conservation 
Service  land  use  capability  classes.  Class  A  and  B  slopes  means  the 
land  has  topographic  slope  of  5%  or  less  (A  =  0%  —  2%;  B  =  2%  - 
5%). 

Since  permit  acreage  is  the  total  involved  (column  1),  any 
percentages  sought  may  be  calculated  for  any  given  item  in  the 
table. 

Column  3  gives  acreage  that  is  not  class  1,  2  or  3  land.  It  can  be 
presumed  that  column  3  is  the  acreage  to  be  affected  by  surface 
mining  which  is  not  now  considered  suitable  for  use  in  row  crop 
production. 

If  figures  in  column  4  are  subtracted  from  figures  in  column  5, 
one  can  determine  the  acreage  of  class  1,  2  and  3  land  which  is 
class  C  slope  (5%  to  10%). 

Ramifications  of  column  6,  hopefully,  are  obvious.  Soils  in 
some  counties  are  just  being  surveyed  at  the  present  time.  In  the 
future,  it  is  hoped  that  such  gaps  in  information  may  be  sharply 
reduced  or  even  eliminated. 
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Columns  7  through  10  give  acreages  grouped  by  topography  and 
texture  of  soils,  showing  the  condition  of  these  lands  expected 
after  mining  is  completed  and  reclamation  grading  work  is 
finished.  Column  7  gives  acreage  to  be  reclaimed  in  accordance 
with  Rule  1104  (agricultural  row  cropland  criteria).  Column  8 
gives  acreage  to  be  reclaimed  as  per  Rule  1 104  in  every  way  except 
that  darkened  surface  soil  will  not  be  preserved  and  replaced  as  the 
final  surface  layer.  These  lands  can  be  tilled  by  conventional  tilling 
and  expectation  is  that,  in  the  future,  productivity  of  these  sites 
may  approach  the  column  7  acres.  The  difference  (land  productivi- 
ty difference  probability)  between  columns  7  and  8,  though 
significant  on  a  short-term  basis,  is  expected  to  decrease  progres- 
sively, on  a  long-term  basis. 

Possibly  the  most  significant  contrast  presented  in  Table  J  is  the 
contrast  between  columns  4  and  7.  Since  60%  of  acreage  being 
mined  is  higher  grade  agricultural  row  crop  capability  (class  1,  2 
and  3  with  class  A  and  B  slopes),  the  question  many  people  would 
ask  is  how  much  of  this  acreage  will  be  returned  to  agricultural 
row  cropland  use  capability?  The  answer  given  in  column  7  is  that 
51%  will  be  reclaimed  as  per  Rule  1104  and  we  can  conclude  that 
there  will  be  a  9%  (60%  —51%  =  9%)  change  in  higher  grade  row 
cropland  acreage.  The  change  will  occur  in  a  downward  direction; 
however,  it  should  be  noted  only  52%  of  the  acreage,  column  2, 
was  in  row  crop  production  during  the  past  5  years. 

Most  surprising  is  the  fact  that,  as  shown  in  column  9,  less  than 
17%  (2,876.41  acres)  of  acreage  to  be  affected  will  be  reclaimed  to 
pasture  land  criteria.  This  is  surprising  because,  in  the  past,  pasture 
land  has  been  the  predominant  reclamation  land  use  choice. 

On  a  county  by  county  basis,  it  is  interesting  that  four  counties 
show  larger  acreage  in  column  7  than  in  column  4.  These  counties 
are  Jackson,  Jefferson,  Knox  and  Peoria.  What  this  means  is  that, 
in  these  four  counties,  increased  efforts  are  being  exerted  by 
mining  companies  to  retain  agricultural  row  cropland  capability  by 
reclaiming  as  per  Rule  1 104  even  on  some  class  C  slope  areas  (5% 
to  10%  slope  areas). 

The  county  with  the  most  significant  acreage  in  column  4  but 
with  no  land  to  be  reclaimed  under  Rule  1 104  is  Saline  County. 
One  clue  as  to  why  this  is  so  may  be  found  in  proportion  of  Saline 
County  permit  acreage  found  in  column  2.  Only  25  acres  were  in 
crop  production  during  the  last  five-year  period.  This  instance 
brings  up  a  point  that  probably  deserves  some  recognition,  and 
that  is  forest  occurrence  on  class  1 ,  2  and  3  land  with  class  A  and 
B  slopes. 
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It  may  also  be  of  interest  that  the  county  with  the  largest 

permit  acreage,  Perry  County,  also  has  the  largest  acreage  to  be 

reclaimed  under  Rule   1104.  In  fact,  Perry  County  is  the  only 

county  where  acreage  to  be  reclaimed  as  per  Rule  1104  exceeds 

the  acreage  that  was  in  crop  production  during  the  five-year  period 

prior  to  mining. 

FIGURE  3. 
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Scraper  removing  darkened  surface  soil  layer        first  step  of 
mining.  Note  cornstalks  on  unaffected  area  at  lower  right. 

FIGURE  4. 


mm«*m&- 


Left  dark  surface  soil  layer  removed;  center  -  part  of  dark 
surface  soil  layer  removed;  upper  right  land  not  yet  affected. 
Note  depth  of  dark  surface  layer  here. 


Digging  sample  hole  for  survey  of  root  medium  texture,  prior  to 
replacement  of  dark  surface  soil  layer,  on  land  being  reclaimed  for 
row  cropland  use. 

FIGURE  6 


Dark  surface  soil  layer  replaced.  Note  stake  with  depth  mark. 
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APPENDIX 

NOTE:  Appendix  tables  concerning  surface  mining  permit  acreage 
involve  data  about  permits  issued  between  July  1,  1976, 
through  December  31,  1976. 

Appendix  Table  B  and  tables  concerning  refuse  disposal 
permit  acreage  involve  data  about  acreage  permitted 
between  January  1,  1976,  through  December  31,  1976. 

All  appendix  tables  pertain  to  the  Surface-Mined  Land 
Conservation  and  Reclamation  Act  as  amended  by  House 
Bill  1277. 
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TABLE  B 

PUBLIC  HEARINGS  REQUESTED  BY 
COUNTY  BOARDS  AND  RECLAMATION  PLANS  DENIED 


Product 

County 

No.  of  Public 
Hearings  Held 

No.  of  Reclamation 
Plans  Denied 

Coal 

Fulton 

Jackson  

Knox 

McDonough 

Perry 

Randolph 

Schuyler 

Stark   

8 

1 
1 
3 
3 

1 

2 

1 
1 
1 
7 
4 
1 
1 
3 

TOTAL  COAL 

Menard 

Pulaski 

None 

Bond 

17 

1 

1 

21 

Clay  &  Shale 

1 

Sand  &  Gravel 

TOTALS  

19 

22 

TABLE  C 

SUMMARY  OF  APPROVED  RECLAMATION  PLANS 
ON  REFUSE  DISPOSAL  PERMIT  ACREAGE 


Type 

of 
Refuse 

Reclamation  Type 

Product 

Pasture 

Non- 
Vegetation 

TOTALS 

Coal 

Gob 
Slurry 

235.00 

235.00 

602.00 

602.00 

TOTAL  COAL  REFUSE 

Slurry 
Slurry 
None 
None 

235.00 

2.00 

602.00 

837.00 

2.00 

Clay  &  Shale                                  

5.00 

5.00 

TOTALS  

237.00 

607.00 

844.00 

TABLE  D 

MINING  PERMIT  LANDS-SUMMARY  OF  LAND 
USES  DURING  PRECEDING  FIVE-YEAR  PERIOD 


Product 

Crop 

Pasture 

Forest 

Industrial 

TOTALS 

9,073.84 
355.60 

27.76 
13.00 

2,893.70 

49.65 

8.67 

75.00 

5,249.36 

157.85 
13.67 
74.00 
12.00 

18.60 
4.00 
4.66 

11.05 

17,235.50 
567.10 

Clay  &  Shale  .  .             

27.00 

112.81 
100.00 

TOTALS  

PERCENT 

9,470.20 
52.49 

3,027.02 
16.78 

5,506.88 
30.52 

38.31 
0.21 

18,042.41 
100.00 
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TABLE  G 

SUMMARY  OF  SURETY  BOND  HELD  FOR  SURFACE-MINING 
PERMITS  AND  REFUSE  LAND  PERMITS 


Surface  IV 

ining  Permits 

Refuse  Land  Permits 

Product 

No.  of 

Bonds 

Acres 
Under  Bond 

Bond  Held 
In  Dollars 

Bond  Held 

On  Previous 

Permits 

In  Dollars 

No.  of 
Bonds 

Acres 
Under  Bond 

Bond  Held 
In  Dollars 

Bond  Held 

On  Previous 

Permits 

In  Dollars 

Coal 

Limestone 

Clay  &  Shale.  .  . . 

Silica  Sand 

Sand  &  Gravel  .  . 

42 

39 

5 

5 

4 

17,235.50 

567.10 

27.00 

112.81 

100.00 

52,342,384 

592,010 

26,010 

72,612 

70,000 

13,907,485 

1,479,988 

63,150 

132,000 

343,820 

15 

1 
1 

837.00 

2.00 
5.00 

825,600 
1,200 
3,000 

1 ,449,496 

7,000 

18,680 

25,680 

7,000 

TOTALS 

95 

18,042.41 

53,103,016 

15,926,443 

17 

844.00 

829,800 

1,507,856 

TABLE  H 

ACREAGE  BEING  MINED  SUMMARZIED  BY  TECHNIQUE 
EMPLOYED  AND  MINERAL  PRODUCT 


*1  Acreage  permitted  for  a  specific  use  (Haulage  Roads,  Drainage  Ditches,  etc.) 


Product 

Dozer 

& 
Scraper 

Dragline 

Shovel 

Dragline 

& 
Shovel 

Wheel 

& 
Shovel 

Misc. '1 

Coal 

33.00 
233.50 

24.00 
112.81 

75.00 

4,610,50 

316.60 

3.00 

25.00 

6,135.20 

17.00 

941.00 

3,862.00 

1,653.80 

Limestone 

Clay  &  Shale 

Silica  Sand 

Sand  &  Gravel 

TOTALS  

478.31 

4,955.10 

6,152.20 

941.00 

3,862.00 

1,653.80 

TABLE  I 

SUMMARY  OF  MINING  OVERBURDEN  DEPTH 
CATEGORY  BY  MINERAL  PRODUCT 


"1  Acreage  permitted  for  a  specific  use  (Haulage  Roads,  Drainage  Ditches,  etc.) 


Product 

0-10  Ft 

11-25  Ft. 

26-50  Ft. 

51-75  Ft. 

76-100  Ft. 

Misc.  "1 

Coal 

43.00 

266.20 

13.00 

75.00 
30.00 

1,070.50 
288.40 

14.00 
32.81 

8,923.00 
12.50 

5,545.20 

1  653  80 

Limestone 

Clay  &  Shale 

Silica  Sand 

5.00 
70.00 

Sand  &  Gravel 

TOTALS 

75.00 

427.20 

1,405.71 

8,935.50 

5,545.20 

1,653.80 
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DIVISION  OF  OIL  AND  GAS 

State  Office  Building,  Room  704 

400  South  Spring  Street 

Springfield,  Illinois 

George  R.  Lane,  Petroleum  Engineer 

OIL  AND  GAS  BOARD 


Chairman:     Brad  Evilsizer,  Director  of  the  Department  of  Mines 

and  Minerals 
Members:     Richard  Rudy,  Mt.  Carmel,  Illinois 
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N.  A.  Baldridge,  Ashley,  Illinois 

Petroleum  Engineer    G.     R.    Lane,     100    Andover    Drive, 

Springfield,  Illinois 
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chester, Illinois 
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THE  MOST  ACTIVE  OPERATORS  IN  ILLINOIS  DURING 
1976  ON  THE  BASIS  OF  OIL  PERMITS  ISSUED 


FIRST: 


Marathon  Oil  Company,  P.O.  Box  277,  Bridgeport, 
Illinois  62417 


SECOND:  C.    E.    Brehm    d/b/a    C.    E.    Brehm    Drilling   & 

Producing,  P.O.  Drawer  648,  1318  Salem  Road, 
Mt.  Vernon,  Illinois  62864 


THIRD: 


Van  Fossan  Associates,  400  N.  Bluff  Road,  Collins- 
ville,  Illinois  62234 


FOURTH:         Energy  Resources  of  Indiana,  Inc.,  P.O.  Box  595, 

Lawrenceville,  Illinois  62439 


FIFTH: 


Gilbert   A.    Higgins,   P.O.    Box    144,  Mt.  Carmel, 
Illinois  62863 


SIXTH: 


RK    Petroleum    Corporation,   P.O.    Box    192,  Mt. 
Carmel,  Illinois  62863 


SEVENTH:       John  M.  Zanetis,  1060  West  Main,  Olney,  Illinois 

62450 

EIGHTH:  Fletcher   F.    Farrar,   P.O.   Box  747,  Mt.   Vernon, 

Illinois  62864 


NINTH: 


Booth  Oil  Company,  Inc.,  P.O.  Box  158,  Flora, 
Illinois  62839 


TENTH: 


Perry  Fulk,  Drawer  K,  131   S.  Boone  St.,  Olney, 
Illinois  62450 
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DIVISION  OF  OIL  AND  GAS 

The  Division  of  Oil  and  Gas  of  the  Department  of  Mines  and 
Minerals  is  required  to  enforce  the  provisions  of  "An  Act  in 
Relation  to  Oil,  Gas,  Coal  and  Other  Surface  and  Underground 
Resources,'"  and  the  Rules  and  Regulations  formulated  pursuant 
to  the  provisions  of  the  Act. 

It  is  the  duty  of  the  Division  to  see  that  oil  wells  are  properly 
spaced;  to  control  the  drilling  and  plugging  of  oil  wells  and  wells 
drilled  in  connection  therewith;  to  see  that  necessary  precautions 
are  observed  to  protect  the  workable  coal  seams  through  which 
wells  are  drilled  and  to  prevent  pollution  of  land  and  fresh  water 
supplies  resulting  from  oil  field  operations. 

Permits  must  be  obtained  from  the  Division  of  Oil  and  Gas 
before  wells  are  drilled  for  oil,  gas,  watersupply,  water  input,  gas 
input,  air  input,  salt  water  disposal,  and  structure  test.  In  1976, 
2,095  such  permits  were  issued.  The  Law  requires  that  for  each 
well  drilled  or  acquired,  the  operator  must  furnish  the  Division 
with  bond  coverage  to  guarantee  the  eventual  plugging  of  the  well 
with  the  satisfactory  restoration  of  the  well  site.  The  State  oil  well 
inspectors  are  in  attendance  to  supervise  the  plugging  of  all 
abandoned  drill  holes,  which  in  1976  numbered  1,257. 

The  Division  furnishes  copies  of  permits  and  plugging  affidavits 
to  the  State  Geological  Survey,  and  is  charged  with  the  responsibil- 
ity to  seeing  that  well  logs  and  cuttings  are  sent  to  the  Survey.  The 
Division  also  receives  and  records  completion  data  on  wells  drilled. 

The  Rules  and  Regulations  of  the  Division  provide  for  the 
calling  of  public  hearings,  upon  written  request  of  any  interested 
person,  for  the  purpose  of  taking  action  with  regard  to  any  matter 
within  the  jurisdiction  of  the  Department.  All  such  hearings  are 
made  of  record  in  the  Division  and  are  open  to  public  inspection. 

The  Oil  and  Gas  Board  consists  of  four  members  and  the 
Director  of  the  Department,  and  is  subject  to  call  by  the  Mining 
Board  for  advice  and  consultation  on  matters  pertaining  to  the  oil 
and  gas  industry. 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 
SPRINGFIELD,  ILLINOIS 

In  the  matter  of  an  application  for  permit  by 

Coy  Oil,  Inc.  to  convert  to  water  input  the  HEARING  ORDER 

NO    7  95 

Max  Hodson  #1-A  well  located  in  Crawford  w.~~ 

County,  IL 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  State  Office  Building  in  Springfield,  Illinois,  on  the  23rd  day 
of  March,  A.D.,  1976,  at  10:00  A.M.  (CST). 

Present  for  the  hearing  for  the  State  Mining  Board  was  Mr. 
George  R.  Lane,  Petroleum  Engineer.  Appearances  were  made  by 
Mr.  Michael  G.  Cash,  Secretary-Treasurer,  Coy  Oil,  Inc.,  On  Behalf 
of  the  Applicant,  Mr.  Robert  Haas,  On  Behalf  of  the  Applicant, 
and  Mrs.  Sharon  Reavill,  On  Behalf  of  Rosemary  D.  Meyer, 
Objector. 

The  Mining  Board  having  considered  the  oral  testimony 
submitted  in  said  cause  by  witnesses  duly  sworn  and  examined  and 
having  examined  the  exhibits  introduced  in  said  cause  and  having 
been  fully  advised  in  the  matter  finds: 

That  the  application  filed  herein  by  Coy  Oil,  Inc.  for  a  permit 
to  convert  to  water  input  the  following  described  well: 

Max  Hodson  #1-A  well  located  330  feet  South  and  330 
feet  West  of  the  Northeast  corner  of  the  Northwest 
quarter  of  the  Southeast  quarter  of  Section  7,  Township 
5  North,  Range  1 1  West,  Crawford  County,  Illinois, 

shall  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  application  of  Coy 
Oil,  Inc.  to  convert  the  above  described  well  to  water  input  is 
approved  and  a  permit  is  granted. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
number  is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  17th 
day  of  May  A.D.,  1976. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 

RUSSELL  T.  DAWE, 

Director 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 
SPRINGFIELD,  ILLINOIS 

In  the  matter  of  a  petition  of  Hubert  W.  Rose  UCA„IX_  ~nr.CD 
~  .,.     ,.         c  *    n      a       '*.  •  i      c  HEARING  ORDER 

tor  unitization  of  a  waterflood  unit  in  parts  ot 

Sections  29  and  32,  Township  5  North,  Range 

8  East,  Clay  City,  Illinois. 

This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  State  Office  Building  in  Springfield,  Illinois,  on  the  15th  day 
of  December,  A.D.,  1976  at  10:00  A.M.  (C.S.T.). 

Present  for  the  hearing  for  the  State  Mining  Board  was  Mr. 
George  R.  Lane,  Hearing  Officer  and  Petroleum  Engineer. 

Appearances  were  made  by  Hubert  Rose,  Petitioner;  Mr. 
Raymond  P.  Barra,  Attorney  at  Law  on  behalf  of  Petitioner;  Mr. 
Harold  C.  Bahl  and  Mr.  Clarence  Workman,  both  Objectors;  and 
Mr.  Fred  McCollum,  Attorney  at  Law  on  behalf  of  Harold  C.  Bahl 
and  other  objectors. 

The  Mining  Board  having  considered  the  oral  testimony 
submitted  in  said  cause  by  witnesses  duly  sworn  and  examined  and 
having  examined  the  exhibits  introduced  in  said  cause  and  having 
been  fully  advised  in  the  matter  finds: 

That  the  applicant  has  failed  to  furnish  a  plan  of  unitization 
that  has  been  approved  in  writing  by  those  persons  who,  under  the 
terms  of  an  order  would  be  required  to  pay  more  than  seventy-five 
per  cent  (75%)  of  the  unit  expenses  and  also  by  the  persons 
owning  more  than  seventy-five  per  cent  (75%)  of  the  unit 
production. 

IT  IS  THEREFORE  ORDERED  that  the  petition  filed  by 
Hubert  W.  Rose,  pursuant  to  the  Illinois  Revised  Statutes,  Chapter 
104,  new  paragraphs  84c  through  84p  for  unitization  of  a 
waterflood  unit  in  an  area  described  as  follows: 

52.5  acres  off  the  South  side  of  the  West  Half  of  the 
Southwest  Quarter  of  Section  29,  Township  5  North, 
Range  8  East;  and 

Northwest  Quarter  of  the  Southeast  Quarter  of  the 
Southwest  Quarter  of  Section  29,  Township  5  North, 
Range  8  East;  and 
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Northeast  Quarter  of  the  Southeast  Quarter  of  the 
Southwest  Quarter  of  Section  29,  Township  5  North, 
Range  8  East;  and 

South  Half  of  the  Southeast  Quarter  of  the  Southwest 
Quarter  of  Section  29,  Township  5  North,  Range  8  East; 
and 

Northwest  Quarter  of  the  Northwest  Quarter  of  Section 
32,  Township  5  North,  Range  8  East;  and 

Northeast  Quarter  of  the  Northwest  Quarter  and  the 
North  Half  of  the  Southeast  Quarter  of  the  Northwest 
Quarter  of  Section  32,  Township  5  North,  Range  8  East, 

Clay  County,  Illinois, 


is  hereby  denied. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
number  is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  21st  day 
of  June  A.D.,  1976. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 

RUSSELL  T.  DAWE, 

Director 
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STATE  OF  ILLINOIS 
DEPARTMENT  OF  MINES  AND  MINERALS 


Springfield,  Illinois 
August  23,  1976 

I,  George  R.  Lane,  Mining  Board  Representative,  DO  HEREBY 
CERTIFY  that  the  annexed  is  a  true  and  exact  copy  of  the  Order 
of  the  Mining  Board  providing  for  the  Unit  Operation  of  the  Pana 
Unit  commencing  with  the  surface  of  the  ground  (down  to  but  not 
including)  the  top  of  the  St.  Genevieve  Formation,  Pana  Field  in 
Christian  County,  Illinois.  That  I  have  carefully  compared  the  said 
copy  of  the  original  thereof,  now  on  file  and  of  record  in  the 
Office  of  the  Division  of  Oil  and  Gas,  and  that  it  is  a  direct  copy 
therefrom  and  of  the  whole  thereof. 

GEORGE  R.  LANE 

Mining  Board  Representative 

Subscribed  and  sworn  to  before  me  this  23rd  day  of  August, 
1976. 

JAYNE  TALBATT 

Notary  Public,  Sangamon  County,  Illinois 

My  Commission  Expires: 

5/16/78 
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STATE  OF  ILLINOIS 
DEPARTMENT  OF  MINES  AND  MINERALS 


In  the  matter  of  the  petition  of  C.  Richard 
Collins  and  Floyd  Collins  d/b/a  Collins  Broth-  0RDER  N0-  227 
ers  Oil  Company  for  the  formation  of  the 
Pana  Unit  commencing  with  the  surface  of 
the  ground  (down  to  but  not  including)  the 
top  of  the  St.  Genevieve  Formation  in  the 
Pana  Field  in  Christian  County,  Illinois,  for 
the  purpose  of  unitized  management,  opera- 
tion and  initiation  of  a  secondary  recovery 
program  for  enhanced  recovery. 


REPORT  OF  THE  MINING  BOARD 

On  July  9,  1976,  C.  Richard  Collins  &  Floyd  Collins  d/b/a 
Collins  Brothers  Oil  Company,  an  Illinois  Corporation,  pursuant  to 
the  provisions  of  Act  No.  79-503  of  the  Public  Acts  of  the  State  of 
Illinois,  1974,  filed  a  Petition  with  the  Illinois  Mining  Board  for  an 
Order  providing  for  the  unit  operation  of  an  area  known  as  the 
"Pana  Unit"  commencing  with  the  surface  of  the  ground  (down  to 
but  not  including)  the  top  of  the  St.  Genevieve  Formation,  in  the 
Pana  Field,  Christian  County,  Illinois. 

After  due  notice  as  provided  in  Act  No.  79-503  of  the  Public 
Acts  of  the  State  of  Illinois,  1974,  and  by  the  Rules  of  Procedure 
in  Public  Hearings  before  the  Illinois  Mining  Board,  a  public 
hearing  was  held  on  said  Petition  on  July  9,  1976,  in  the  City  of 
Springfield,  Illinois.  At  said  hearing  before  the  Illinois  Mining 
Board,  the  Petitioner  submitted  proof,  exhibits,  evidence,  and 
testimony  relating  to  a  plan  of  unitized  management,  operation 
and  enhanced  recovery  which  the  Petitioner  recommended  be 
approved  by  the  Illinois  Mining  Board.  Other  interested  parties 
were  afforded  an  opportunity  to  be  heard  in  connection  there- 
with. 


81 


FINDINGS  OF  FACT 

The  Illinois  Mining  Board  finds: 

(1)  That  the  unitized  management  and  operation  is  economical- 
ly feasible  and  reasonably  necessary  to  increase  the  ultimate 
recovery  of  oil  and  gas,  to  prevent  waste,  and  to  protect 
correlative  rights;  and 

(2)  That  the  value  of  the  estimated  ultimate  additional  recov- 
ery of  oil  and  gas  will  exceed  the  estimated  additional  cost, 
if  any,  incident  to  conducting  the  unit  operation;  and 

(3)  That  the  areal  extent  of  the  pool  or  pools,  or  parts  thereof, 
has  been  reasonably  defined  and  determined  by  drilling 
operations,  and  the  unitization  and  operation  of  such  will 
have  no  substantially  adverse  effect  upon  the  remainder  of 
the  pool  or  pools,  or  parts  thereof;  and 

(4)  That  the  allocation  of  unit  production  to  each  separately 
owned  tract  is  fair,  reasonable  and  equitable  to  all  owners 
of  oil  and  gas  rights  in  the  unit  area;  and 

(5)  That  the  determination  and  allocation  of  unit  expense  is 
fair,  reasonable  and  equitable  to  the  working  interest 
owners;  and 

(6)  That  the  compensation  or  adjustment  for  wells,  equipment 
and  other  properties  of  the  working  interest  owners  is  fair, 
reasonable  and  equitable;  and 

(7)  That  the  plan  for  unitization  has  been  approved  in  writing 
by  those  persons  who  under  this  Order,  will  be  required  to 
pay  more  than  seventy-five  per  cent  (75%)  of  the  unit 
expense  and  also  by  the  persons  owning  more  than 
seventy-five  per  cent  (75%)  of  the  unit  production,  or 
proceeds  thereof,  that  will  be  credited  to  interests  which 
are  free  of  unit  expense,  including,  but  not  limited  to, 
royalties,  overriding  royalties,  carried  interests,  net  profit 
interests,  and  production  payments  within  the  Pana  Unit. 


CONCLUSIONS  OF  LAW 
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That  Act  No.  79-503  of  the  Public  Acts  of  1974  applies  to  the 
Petition  of  C.  Richard  Collins  &  Floyd  Collins  d/b/a  Collins 
Brothers  Oil  Company  and  these  proceedings  before  the  Illinois 
Mining  Board. 

That  the  Illinois  Mining  Board  has  jurisdiction  of  the  subject 
matter  and  the  persons  interested  therein;  that  due  and  proper 
notices  of  the  petition  and  of  the  time,  place  and  purpose  of  the 
hearing  was  given  as  required  by  law;  that  all  interested  parties 
were  afforded  an  opportunity  to  be  heard  therein;  and 

That  in  the  interest  of  obtaining  the  benefits  of  unit  operation, 
the  prevention  of  waste,  and  the  protection  of  correlative  rights, 
tins  petition  should  be  granted. 

ORDER  OF  THE  ILLINOIS  MINING  BOARD 

It  is,  therefore,  ordered  by  the  Illinois  Mining  Board  as  follows: 

(1)  That  the  Petition  of  C.  Richard  Collins  &  Floyd  Collins 
d/b/a  Collins  Brothers  Oil  Company,  as  Unit  Operator,  be  granted 
and  that  the  Pana  Unit  is  hereby  created  in  accordance  with  and 
subject  to  the  terms,  provisions  and  conditions  of  the  Plan  of 
Unitization  as  filed  in  these  proceedings. 

(2)  That  the  Pana  Unit  Area  shall  be  the  area  outlined  on  the 
Map,  Exhibit  "A",  attached  to  the  Plan  of  Unitization,  and  that 
the  Plan  of  Unitization  is  made  a  part  of  this  Order  by  reference 
with  the  same  force  and  effect  as  if  set  out  herein  in  its  entirety. 

(3)  That  each  of  the  tracts  within  the  Unit  Area,  as  shown  on 
Exhibit  "A",  attached  to  the  Plan  of  Unitization,  subject  to  the 
terms  and  provisions  of  the  Plan  of  Unitization,  shall  participate  in 
the  unit  production  and  in  other  benefits  and  burdens  of  the  unit 
in  accordance  with  the  specified  tract  participation. 

(4)  That  a  necessity  exists  for  secondary  recovery,  pressure 
maintenance  and  related  supplementary  recovery  techniques  to 
promote  the  conservation  of  and  to  increase  the  ultimate  recovery 
of  unitized  substances  from  the  pool  and  prevent  waste  of  the 
unitized  substances. 

(5)  That  the  Unit  Operator,  C.  Richard  Collins  &  Floyd  Collins 
d/b/a  Collins  Brothers  Oil  Company,  shall  from  time  to  time  make 
such  reports  to  the  Department  of  Mines  and  Minerals  concerning 
the  operation  of  the  unit  as  may  be  requested. 
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(6)  That  the  Plan  of  Unitization  is  hereby  made  effective  and 
that  unit  operations  under  these  agreements  shall  be  commenced 
on  September  1,  1976. 

The  Department  of  Mines  and  Minerals  retains  continuing 
jurisdiction  over  the  Pana  Unit  in  order  that  it  may  exercise  such 
administrative  control  as  is  consistent  with  its  powers  and  duties  as 
established  by  the  statutes  of  the  State  of  Illinois. 

Signed  and  ordered  published  this  23rd  day  of  August,  1976. 

GEORGE  R.  LANE 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 
DEPARTMENT  OF  MINES  AND  MINERALS 


In   the  matter  of  the  applications  of  C.  E. 
Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Produc-   HEARING  ORDER 
ing  and   Fletcher  F.   Farrar  to  drill  wells  in  NO.  228 

Franklin  County,  Illinois. 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  State  Office  Building,  Springfield,  Illinois,  at  10:00  A.M. 
(D. ST.),  Tuesday,  August  17,  1976. 

Present  for  the  hearing  for  the  State  Mining  Board  was  Mr. 
George  R.  Lane,  Petroleum  Engineer.  Appearances  were  made  by 
Mr.  Fletcher  F.  Farrar,  Applicant,  Mr.  Howard  W.  Campbell, 
Attorney-at-Law,  Mr.  Leon  Hall,  and  Mr.  Merle  Williams,  Geolo- 
gist, on  Behalf  of  the  Applicants.  Also  present  were  Ms.  Elizabeth 
Brown  and  Mr.  Don  Whitehead,  Attorneys-at-Law,  and  Mr.  Charles 
Young  and  Mr.  Tom  Mekelburg,  Mining  Engineers,  on  Behalf  of 
Tennessee  Valley  Authority,  Objector. 

The  State  Mining  Board  having  heard  the  oral  testimony  of 
witnesses  sworn  and  examined,  having  examined  the  exhibits 
introduced  in  said  cause  and  having  been  fully  advised  in  the 
matter  finds: 

That  the  applications  filed  by  C.  E.  Brehm  d/b/a  C.  E.  Brehm 
Drilling  and  Producing  and  Fletcher  F.  Farrar  to  drill  the  following 
described  wells  to  be  known  as: 

C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  &  Producing 

Pulverman  "E"  #2  well  to  be  located  330  feet  South 
and  330  feet  West  of  the  Northeast  corner  of  the 
Southeast  quarter  of  the  Northeast  quarter;  and 

Pulverman  "E"  #3  well  to  be  located  330  feet  North 
and  330  feet  West  of  the  Southeast  corner  of  the 
Northeast  quarter  of  the  Northeast  quarter;  and 

Pulverman  "E"  #4  well  to  be  located  990  feet  South 
and  330  feet  West  of  the  Northeast  corner  of  the 
Southeast  quarter  of  the  Northeast  quarter; 

all  to  be  located  in  Section  34,  Township  6  South, 
Range  4  East,  Franklin  County,  Illinois;  and, 
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Fletcher  F.  Farrar 

Burr  Oaks-Manis  #2  well  to  be  located  330  feet  South 
and  990  feet  East  of  the  Northwest  corner  of  the 
Southwest  quarter  of  the  Northwest  quarter  of  Section 
35,  Township  6  South,  Range  4  East,  Franklin  County, 
Illinois, 

should  be  granted. 

IT  IS  THEREFORE  ORDERED  that  the  applications  filed  by 
C.  E.  Brehm  d/b/a  C.  E.  Brehm  Drilling  and  Producing  and 
Fletcher  F.  Farrar  to  drill  the  above  described  wells  are  approved 
and  permits  are  hereby  granted. 

If  you  have  any  questions  pertaining  to  this  matter,  please 
contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
number  is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  2nd  day 
of  September  A.D.,  1976. 

BY  ORDER* OF  THE  STATE  MINING  BOARD: 


GEORGE  R.  LANE 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 


DEPARTMENT  OF  MINES  AND  MINERALS 
SPRINGFIELD,  ILLINOIS 


HEARING  ORDER 
NO.  229 


In  the  matter  of  an  application  filed  by 
Runyon  Oil  Exploration,  Inc.,  Berlin  C.  Run- 
yon  to  form  a  drilling  unit  of  20  acres  and  to 
authorize  the  drilling  of  the  Cynthia  Laws  #1 
well  located  in  Section  31 ,  Township  2  South, 
Range  9  East,  Wayne  County,  Illinois. 


This  cause  came  on  for  hearing  before  the  State  Mining  Board  in 
the  State  Office  Building,  Springfield,  Illinois,  at  2:00  P.M. 
(D.S.T.),  on  the  17th  day  of  August  1976. 

Present  for  the  hearing  for  the  State  Mining  Board  was  Mr. 
George  R.  Lane,  Petroleum  Engineer.  Appearances  were  made  by 
Mr.  David  Williams,  Attorney  at  Law,  on  Behalf  of  Runyon  Oil 
Exploration,  Inc.,  Berlin  C.  Runyon;  Mr.  S.  Charles  Pappageorge, 
Objector;  and  Mr.  Jackson  B.  Sparks,  Geologist,  and  Mr.  Charles  B. 
Pappageorge,  both  on  behalf  of  the  Objector. 

The  State  Mining  Board  having  considered  the  oral  testimony  of 
witnesses  sworn  and  examined,  having  examined  the  exhibits 
introduced  in  said  cause  and  having  been  fully  advised  in  the 
matter  of  an  application  for  a  twenty  acre  drilling  unit  consisting 
of  the  East  Half  of  the  Northeast  quarter  of  the  Southwest  quarter 
of  Section  31,  Township  2  South,  Range  9  East,  Wayne  County, 
Illinois,  finds  that  the  application  for  a  permit  filed  by  Runyon  Oil 
Exploration,  Inc.,  Berlin  C.  Runyon,  to  drill  a  well  for  oil  to  be 
known  as  the  Cynthia  Laws  #1  to  be  located: 

330  feet  South  and  330  feet  East  of  the  Northwest 
corner  of  the  Northeast  quarter  of  the  Northeast  quarter 
of  the  Southwest  quarter  of  Section  31,  Township  2 
South,  Range  9  East,  Wayne  County,  Illinois, 

to  the  Salem  formation,  is  in  order  and  that  pursuant  to  Section 
83. b,  Chapter  104,  Illinois  Revised  Statutes,  1967,  the  parties 
involved  shall  integrate  their  interests  and  develop  their  lands  as  a 
drilling  unit  for  the  Cynthia  Laws  #1  which  will  be  known 
hereafter  as  the  Cynthia  Laws  Community  #1  well  located: 

330  feet  South  and  330  feet  East  of  the  Northwest 
corner  of  the  Northeast  quarter  of  the  Northeast  quarter 
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of  the  Southwest  quarter  of  Section  3 1 ,  Township  2 
South,  Range  9  East,  Wayne  County,  Illinois. 

The  East  Half  of  the  Northeast  quarter  of  the  Southwest  quarter 
of  Section  31,  Township  2  South,  Range  9  East,  Wayne  County, 
Illinois,  is  designated  as  the  drilling  unit. 

IT  IS  THEREFORE  ORDERED  THAT  a  permit  shall  be 
granted  to  Runyon  Oil  Exploration,  Inc.,  Berlin  C.  Runyon,  for 
the  drilling  of  an  oil  well  to  be  known  as  the  Cynthia  Laws 
Community  #1  well  located: 

330  feet  South  and  330  feet  East  of  the  Northwest 
corner  of  the  Northeast  quarter  of  the  Northeast  quarter 
of  the  Southwest  quarter  of  Section  3 1 ,  Township  2 
South,  Range  9  East,  Wayne  County,  Illinois, 

and  that  the  parties  involved  shall  integrate  their  intersts  and 
develop  their  lands  as  the  aforesaid  drilling  unit. 

IT  IS  FURTHER  ORDERED  that  the  objectors,  Marcia  Good 
Pappageorge,  Robyn  Good  Lepard,  and  S.  Charles  Pappageorge 
shall  participate  collectively  in  the  drilling  unit  described  above  to 
the  extent  of  10%  of  the  7/8ths  working  interest  and  in  the 
amount  of  10%  of  1  /8th  of  the  royalty  interest;  and  that  Clarence 
Dale  Moore  and  wife,  Verla,  Joseph  Harris  Moore  and  wife,  Mary, 
Jerry  Elmer  Moore  and  wife,  Wanda,  and  Betty  Jane  Wilson  shall 
participate  collectively  in  the  drilling  unit  in  the  amount  of  40%  of 
1  /8th  of  the  royalty  interest;  and  that  Cynthia  Laws  shall 
participate  in  the  drilling  unit  in  the  amount  of  50%  of  1  /8th  of 
the  royalty  interest.  The  participation  factor  shall  be  in  accord- 
ance with  Section  22.2  (d)  of  "An  Act  in  Relation  to  Oil,  Gas, 
Coal  and  Other  Surface  and  Underground  Resources  and  Rules 
and  Regulations."  This  participation  factor  is  determined  to  be: 

1.  Ten  percent  of  the  costs  and  expenses  of  all  surface 
equipment  and  10%  of  the  costs  of  operating  the  well  concerned 
with  first  production  to  be  borne  by  Marcia  Good  Pappageorge, 
Robyn  Good  Lepard,  and  S.  Charles  Pappageorge  and  90%  of  the 
costs  and  expenses  of  all  surface  equipment  and  90%  of  the  costs 
of  operating  the  well  concerned  with  first  production  to  be  borne 
by  Runyon  Oil  Exploration,  Inc.,  Berlin  C.  Runyon. 

2.  Fifteen  percent  of  actual  costs  and  expenses  of  drilling, 
testing  and  completing  the  well  to  be  borne  by  Marcia  Good 
Pappageorge,  Robyn  Good  Lepard,  and  S.  Charles  Pappageorge, 
85%  of  actual  costs  of  drilling,  testing  and  completing  said  well  to 
be  borne  by  Runyon  Oil  Exploration,  Inc.,  Berlin  C.  Runyon. 

If  you   have  any  questions  pertaining  to  this  matter,  please 
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contact  Mr.  George  R.  Lane,  Petroleum  Engineer,  whose  telephone 
number  is  217-782-7756. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  16th 
day  of  September,  A.D.,  1976. 

BY  ORDER  OF  THE  STATE  MINING  BOARD: 

GEORGE  R.  LANE 

Mining  Board  Representative 
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STATE  OF  ILLINOIS 

DEPARTMENT  OF  MINES  AND  MINERALS 
SPRINGFIELD,  ILLINOIS 


HEARING  ORDER 
NO.  230 


In  the  Matter  of  the  Petition  of  Laurance  H. 
Armour,  Jr.,  d/b/a  Lamar  Properties,  filed 
pursuant  to  Spacing  Rule  (IV)(1)(A)(2)  and 
Illinois  Revised  Statutes,  Chapter  104,  Sec- 
tion 82a,  for  a  Field- wide  40-Acre  Spacing 
Order  in  the  Devonian  Formation  and  the 
Trenton  Formation  for  the  Hardinville  Field 
located  in  parts  of  Townships  5  and  6  North, 
Range  13  West,  Crawford  County,  Illinois. 

REPORT  OF  THE  MINING  BOARD 

On  November  1 1,  1976,  Laurance  H.  Armour,  Jr.,  d/b/a  Lamar 
Properties,  an  Illinois  corporation,  authorized  to  do  business  in  the 
State  of  Illinois,  filed  a  Petition  with  the  Department  of  Mines  and 
Minerals  for  a  field-wide  40-acre  spacing  Order  in  the  Devonian 
Formation  and  the  Trenton  Formation  for  the  Hardinville  Field, 
Crawford  County,  Illinois. 

After  due  notice  as  provided  in  Illinois  Revised  Statutes, 
Chapter  104,  Section  82a,  and  by  Rules  of  Procedure  in  Public 
Hearings  for  the  Department  of  Mines  and  Minerals,  a  public 
hearing  was  held  on  said  Petition  on  December  14,  1976,  in  the 
City  of  Springfield,  Illinois.  At  such  hearing,  before  the  Depart- 
ment of  Mines  and  Minerals,  the  Petitioner  submitted  proof, 
exhibits,  evidence,  and  testimony  in  support  of  said  Petition. 
Other  interested  parties  were  afforded  an  opportunity  to  be  heard 
in  connection  therewith. 

FINDINGS  OF  FACT 

The  Department  of  Mines  and  Minerals  finds: 

(1)  That  Lamar  Properties  is  the  owner  and  operator  of  a 
substantial  number  of  oil  and  gas  leases  in  the  Hardinville 
Field,  hereinafter  delineated,  and  is  thereby  an  interested 
party  in  the  establishment  of  field-wide  spacing  for  this 
field;  and 
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(2)  That  in  November,  1976,  commercial  production  was 
established  from  the  Devonian  Formation  and  the  Trenton 
Formation  by  Lamar  Properties  in  the  A.  L.  Shipman  No. 
1-A  well,  located  in  the  Northeast  Quarter  of  the  Southeast 
Quarter  of  Section  35,  Township  6  North,  Range  13  West, 
Crawford  County,  Illinois;  and 

(3)  That  the  Devonian  Formation  and  the  Trenton  Formation 
lie  at  a  depth  of  less  than  4,000  feet  below  the  surface;  and 

(4)  That  in  the  absence  of  a  specific  order  of  the  Mining  Board, 
the  General  Spacing  Rule  IV(l)(A)(b)  is  applicable  which, 
in  essence,  provides  for  20-acre  drilling  units  for  the 
Devonian  Formation  and  the  Trenton  Formation  in  the 
Hardinville  Field;  and 

(5)  That  Lamar  Properties  has  drilled  a  discovery  well  and, 
based  upon  production  and  tests  therefrom,  and  based 
upon  other  geological  data,  has  determined  that  the 
Hardinville  Field  is  delineated  and  located  within  the 
following  area: 

Sections  27,  26  and  the  Southwest  Quarter  of  Section 
25,  Sections  34,  35  and  36,  all  in  Township  6  North, 
Range  13  West;  and 

Sections  2  and  1,  in  Township  5  North,  Range  13  West, 

Crawford  County,  Illinois, 

hereinafter  called  the  "Hardinville  Field;"  and 

(6)  That  Lamar  Properties  has,  by  drilling  the  test  well  and 
conducting  tests  thereon,  determined  that  one  well  can 
efficiently  and  economically  drain  a  40-acre  drilling  unit. 

CONCLUSIONS  OF  LAW 

That  Illinois  Revised  Statutes,  Chapter  104,  Section  82a,  applies 
to  the  Petition  of  Lamar  Properties  and  these  proceedings  before 
the  Department  of  Mines  and  Minerals. 

That  the  Department  of  Mines  and  Minerals  has  jurisdiction  of 
the  subject  matter  and  the  persons  interested  therein;  that  due  and 
proper  notices  of  the  Petition  and  of  the  time,  place  and  purpose 
of  the  hearing  were  given  as  required  by  law;  that  all  interested 
parties  were  afforded  an  opportunity  to  be  heard  therein;  and 

That  for  the  prevention  of  waste,  to  protect  and  enforce  the 
correlative  rights  of  the  owners  in  the  pool,  and  to  prevent  the 
drilling  of  unnecessary  wells,  this  Petition  should  be  granted. 
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ORDER  OF  THE  DEPARTMENT  OF  MINES  AND 

MINERALS 

It  is,  therefore,  ordered  by  the  Department  of  Mines  and 
Minerals  as  follows : 

(1)  That  the  Petition  of  Laurance  H.  Armour,  Jr.,  d/b/a  Lamar 
Properties  for  an  order  establishing  field-wide  drilling  units  of 
forty  (40)  acres  of  surface  area,  lying  within  a  Quarter-Quarter 
Section  of  land  (as  established  by  the  United  States  Public  Land 
Survey  made  pursuant  to  the  provisions  of  an  Act  of  Congress)  for 
wells  drilled  or  deepened  for  the  production  of  oil  and  gas  from 
the  Devonian  Formation,  the  top  of  which  is  found  at  2,520  feet, 
and  from  the  Trenton  Formation,  the  top  of  which  is  found  at 
3,854  feet,  as  shown  on  the  Dual  Induction  Laterolog  of  Lamar 
Properties'  A.  L.  Shipman  No.  1-A  well  located  400  feet  North 
and  330  feet  East  of  the  Southwest  corner  of  the  Northeast 
Quarter  of  the  Southeast  Quarter  of  Section  35,  Township  6 
North,  Range  13  West,  Crawford  County,  Illinois,  is  hereby 
granted. 

(2)  That  this  Order  shall  cover  the  following  described  area: 

Sections  27,  26  and  the  Southwest  Quarter  of  Section  25, 
Sections  34,  35  and  36,  all  in  Township  6  North,  Range  13 
West ;  and 

Sections  2  and  1,  in  Township  5  North,  Range  13  West, 

Crawford  County,  Illinois. 

(3)  That  no  more  than  one  well  may  be  drilled  on  each  drilling 
unit  established  by  this  Order. 

(4)  That  the  location  of  the  well  shall  be  not  less  than  three 
hundred  thirty  (330)  feet  from  the  nearest  external  boundary  lines 
of  the  drilling  unit  nor  less  than  nine  hundred  (900)  feet  from  the 
nearest  location  of  a  producing  well  or  well  being  drilled  or  for 
which  a  permit  has  previously  been  issued  for  the  drilling  of  a  well 
to  the  same  individual  pool. 

(5)  That  all  royalty  interests  within  each  separate  drilling  unit 
be  integrated  and  that  each  Royalty  Owner  within  the  unit 
participate  in  the  royalty  from  the  well  drilled  thereon  in  the 
proportion  to  the  interest  owned  by  such  Royalty  Owner  bears  to 
the  total  of  such  interest  in  the  entire  unit. 

(6)  That  whenever  the  topographical  conditions  of  the  drilling 
unit  render  it  impractical,  without  unreasonable  expense,  to  drill  a 
well  at  a  location  in  conformity  with  the  spacing  rules,  the  Mining 
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Board  may  alter  the  location  after  investigation  and  verification  of 
the  topographical  conditions. 

(7)  That  in  the  case  of  irregular  Sections,  containing  more  or 
less  than  640  acres,  the  Mining  Board  shall  allow  exceptions  or 
create  units  in  order  to  absorb  the  entire  acreage  in  such  Sections 
into  drilling  units. 

DATED  at  Springfield,  Sangamon  County,  Illinois,  this  4th  day 
of  January,  1977,  A.D. 

BY  ORDER  OF  THE  STATE  MINING  BOARD 

GEORGE  R.  LANE 

Mini  fig  Board  Representative 
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